ED 092 512
AUTHOR
TITLE
INSTITUTION
SPONS AGENCY
PUB DATE

CONTRACT
NOTFE

EZDRS PRICY
DESCRIPTORS

ABSTRACT

DOCUMENT RESUHNE
95 SP 008 101

Gropper, George L.

A Technology for Developing Instructional Materials.
Vol. 3, Handbook. Part J, Evaluate Instructional
Materials.

American Institutes for Research in the Behavioral
Sciences, Pittsburgh, Pa.

Office of Education (DHEW), Washington, D.C.

Mar 73

OBC~-0-70~4776 (520)

242p.; For related documents, see SP 008 090-100 & d
102-104

MF-$0.75 HC-$11.40 PLUS POSTAGE

*Assignments; Development; Educational Development;
Educational Research; *Evatuation: *Evaluation
Techniques; *Guides; *Instructional Materials;
Manuals; Personnel; Research and Instruction Units

This document, 10th in a series of 11 subvolumes of a

handbook providing training for educational research and development
personnel in the development of instructional materials, deals with
the task of evaluating instructional materials. The document is
organized according {o the three sequential steps involved in
performing the task. Step 1 is to conduct an information tryou: of
the instructional program aud revise the program when necessary. Step
2 is to conduct a developmental tryout of the instructional progranm
and revise the program when necessary. Step 3 is to conduct a field
test of the .nstructional prugram. More specific substeps list the
procedures for performing the steps. Background information covers
(a) purposes of evaluation; (b) the cyclical nature of program tryout

and revision;

(c) four interrelated elements im the tryout and

revision process; and (d) the amount of program material to schedule

for tryout.




A Technology For Developing Instructional Materials

AlR-20241-9/71-RP

D 092512

3

AUTHOR:

“PERMISSION TO REPRODUCS THIS COPY-

ﬂ!GHI?)\MATEm HA! BN GRANTED BY
.o b o,f;Z)/JJ‘fv

1O ERIC AND ORGANIZATIONS OPERATING
) UNDER AGAEEMENTS WiITH THE NATIONAL IN-
\ LS STTUTE OF EDUCATION FURTHER REPRO-
E l DUCTION OUTSIDE THE ERIC SYSTEM RE-
QUIRES PERMISSION OF THE COPYRIGHT
IR oW ER -

Oyrs 12/

George L. Gropper

U.5 DEPARTMENT OF HEALTH.
EDUCATION&\.ELFARE
NATIONAL INSTITUTE OF

EDUCATION

THIS DOCUMENT HaS BEEN REPRO
DUCED EXACTLY AS RECEIVED FROM
THE PERSON OR ORGANIZATION ORIGIN
ATING 1T, POINTS QF VIEW OR DPINIONS
STATED DO NOT NECESSARILY REPRE
sENT OFFICIAL NATIONAL INSTITUTE OF
EDUCATION POSITION OR POLICY

Published by:

AMERICAN INSTITUTES
FOR RESEARCH
Pittsburgh, Pennsylvania

© Copyright

Btk @Ok, 1973




VOLUMES IN THIS SERIES

1. USER'S MANUAL
2. ORIENTATION

3. HANDBNOK
(eleven sub-volumes)

4. WORKBOOK
5. FINAL EXERCISES




FOREWORD
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for its use in the training process. The user is, therefore, urged
to read the Instructions in the USER'S MANUAL before using this or

any other separate volume.
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J.
IDENTIFICATION

TWO0 MAJOR PURPOSES‘IN USING EVALUATION PROCEDURES

MATRIX
Assessing the Assessing the
PURPOSES ACEQUACY OF THE LEVEL OF STUDENT PROFICIENCY
INSTRUCTIONAL PROGRAM =*=
| -An assessment performed omly on |-An assessment performed on a
a limited nmumber of occasions: routine basis every time the
*+During the preparation of the ingtructional program ts given
instructional program
««Immediately after the program
: has been completed
CRITERIA | -Assesment is discontinued when

program reaches a pre-determined
standard

B -Assessment ts used to identify
B weaknesses (allowing those
portions of the program which
result in errors to be revised)

-Assessment 18 based on:
§ - Student performance on the
ingtructional program

-+ Student performance on
eriterion and sub-criterion
tegts

«+» Student performance on
diagnostic tests

probes during interviews
(during program development)

student performance based on the

+ = Student responses to diagnostic

~-Assessment is used to identify
levels of student proficiency as
a basis for decisions:

*+To allow students to go on to
new portions of a program

OR

«+To require them to take remedialll
instructional sequences :

-Assessment 18 based on:

++Student performance on eriterion|
and sub-criterion tests

>kOnly evaluation for purposes of ''assessing the adequacy of instructional
programs' is treated in this volume devoted to TASK ''J."




THREE SOURCES OF INFORMATION USED AS A BASIS

J. FOR IDENTIFYING PROGRAM WEAKNESSES AND FOR REVISING THE PROGRAM
IDENTIFICATION
MATRIX
SOURCES OF Student performance on | Student responses to | Student performance on
I NFORMATION PROGRAM PROBLEMS INTERVIEW PROBES TESTS
about performance on
the program
RS
-Student performance -When a problem -Student performance
on programn problems solution is dependent | on tests (whether
or tasks is used to on more than one eriterion,
identify errors skill, (and an error sub-criterion, or
CRITERIA oceurring on specifie:| is therefore not diagnostic) is used
, diagnostic of a to tdentify the
Program problems particular learming adequacy of
« +Program procedures failure), the use of instructional
or tasks interview probes can responses to teach:
-To the extent that a zzifozoo;ﬁe tdentifi- s«Criterion behaviors§
problem or task is ) « «Sub-criterion :
restricted to one **The nature of the b .
. ehaviors
particular component error made
skill, performance on *+The possible source
that problem can be of the crror
diagnostic of a .
failure to aequire
that skil]
TO BE

COVERED IN:

Sub=-STEP J.1.1

Sub-STEP J.1.1

Sub-STEP J.1.2




J.

IDENTIFICATION
MATRIX

WHAT 1S PERFORMED IN THE THREE '"'STEPS' OF TASK 'J"

STEPS

J.1
INFORMAL TRYOUT

J.2
DEVELOPHENTAL TRYOUT"

J.3
FIELD TESTING®®

CRITERIA

The informal tryout
of the progran with
a small sample of
students from the
target population

The revision of the
program based on
student performance
on progran problems
and tasks

~-The adminiatration of
the progran to a
representative sanple
of the target
population:

**The identification
of program problems
which result in a
relatively high
percentage of errors

~The cdministration of
tests to determine the
level of proficiency
achieved by students
for the eriterion and
sub-criterion
behaviors

~The revision of the
program based on
sequences identified
as not having
produced an adequate
proficiency level

~The administration of
the program te a
large sample of the
target population as
a means of:

« « Providing
specifications of
the program's
eapability of
producing a
pre-determined
level of
proficiercy

— T T e S R N R A T R R T . S o
TO BE COVERED IN: STEP J.1 STEP J.2 STEP J.3
ON PAGE: 9 89 ' 221

*often referred to as formative evaluation'

**koften referred to as '"'summative evaluation"




J.

MATRIX

-

THE CYCLICAL MATURE OF THE TRYOUT AND REVISION PRCCESS

STCPS

J.i
INFORMAL TRYOUT

J.2
DEVELOPMENTAL TRYOUT

K

J.3
FIELD TESTING

CRITERIA

~-Informal developmental
tryout is performed
eyclically:

**One or two students
take the program,
and program problems
on which they make
errors are revised

v+ An additionql one
or two gtudents
take the revised
program; the errors
they make on the
program become the
bas1:3 Jor a further
revision

-Additional informal
tryout cycles may be
used depending on
time/money considera-
titons and on how well
the program is working

-4 tryout of the
program with a
representative sample
of the target popula-
tion 18 performed
eyelieally:

* *Approximately 25-50
gtudents take the
program and :
assocticted tests;
revisions in the
program are made
based on program
errors and test
gcores

««An additional
sample takes the
reviged program;
program errors and
test errors are
noted; if the
predetermined
standards are still
not met, an
additional revision
18 made, and the
reviged verstiton i8
again tried out

~-The tryout and
revision cycle ends
only when a
predetermined standard

18 met

-The final evaluation §
of the program is not#
uged as a basis for §
revistion

-The final evaluation }
with a lange sample §
of the target popula-§
tion (a sample of :
approximately 200- |
500) ts conducted to |}
provide specijica-
tions for the program
(if it is to be given|
wide distribution)

-Only test results
(not program problem §
results) are likely §
to be reported
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Jd. HOW MUCH PROGRAM MATERIAL TO SCHEDULE FOR TRYOUT*
DECISION
MATRIX
MORE THAN ONE ONE It requires
criterion behavior criterion behavior TWO OR HMORE
CONDITIONS . INSTRUCT IONAL HOURS
covered in an covered in an
instructional hour instructional hour to cover a
criterion behavior
-Schedule the tryout of all the instructional |-Schedule (in one
material it requires to administer sitting) the tryout
ACTION (approximately ome hour) of all the
T0 TAKE tnstructional

material assoctated
with sub-criterion
behaviors covered in:|

«+sOne instructional
hour
OR
+Two or three
instructional hours g
(at a maximum)

-Schedule as many
separate tryout
periods as required §
to ,cover the . K
s 22419, Lencdl i

*The subsequent discussion is concerned with the tryout of instructional materials
covering a single criterion behavior and its associated sub-criterion behaviors.




ster | 9.1

3 Conduct an informal tryout of the instructional program and revise the program
when necessary¢

J.1.1 Administer criterion test (and. sub-criterion test) as a "before"

test to a small sample of the target population.

J.1.2 Administer the program to one student at a time, and, when errors

are committed, probe for the source of the problem.

J.1.3 Interpret the nature of the learning failure.

J.1.4 Mske revisions in the instructional program based on identified

program weaknesses.

Ko cycte of sub-steps 7.1.1, 7.1.3, J.1.3, and J.1.4 should be
repeated as many times as is feasible within schedule and budgetary
eonstraints. Reduced frequency of student errors indicates that
there is no need for further recycling of informal tryout and revision.

e /5




STEP E: OVERVIEW

INPUT ACTION QUTPUT
First version of (Cyclically) Revised instructional
instructional program Administer program, program ready for
+ identify weaknesses, developmental testing
criterion test ——— | and revise program —_— :
+
sample audience.

Target audience Select representative Sample of identified
J.1.1 sample "low" proficiency
Ut and administer +
e sub-criterion and — identification of L.
criterion tests portions of
to them criterion behavior in
i ii its repertoire iii
Sample of students Administer Identification of:
J.1.2 ] ;elegzeglfgrt ingtructionsel program: _program problems on
inform Fyou —_— -Qbgserve and make a ————p which errors were made
record of errors, AND -Type of learning
-Probe for type and fajilure
iv source of failure v _Sources of the vi
- . failures
Student performance Identify the Identification of types
J.1.3 on program type of learning fainre of learning failures
T and his responses which has occurred which have occurred
to diagnostic probes — —_—
vii viil ix
Identified weskness Revise the program Revised program
J.1.4 in program (ready for

further tryout)

x xi xii .

10




STEP

J. 1

PAGE INDEX

CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FOKMS TO USE
-MATRIX: Information -MATRIX: Adequacy |SUMMARY OF

chtained from of sample PROCEDURES . . . 20
tz:t‘:r‘f ."”.‘d_ ! e selection and use

-MATRIX: Properties of pre-instruction

of adequate tryout test results . . 2}

sample . . . « « . & 17
-MATRIX: VWhat -MATRIX: Priorities -MATRIX: Adequacy (Optional)
information .| in types of probes 35 of observational FORM J.2(1)

H . tO USE ¢« 4 s s 4 . .

obsen:vatlon “MATRIX: Types of and probing SUMMARY OF

provides . . . . 31| probes process . o by PROCEDURES 46
-MATRIX: When to use . . . . . 36-42 o e
probes are ~MATRIX:  Timing

L the use of

needed .. -3 probes « + « 4 . . 43

- : f o ’

MATRIX: Types o -MATRIX: Adequacy |SUMMARY OF
difficulties . . 52 of intervretation PROCEDURES . . . 60
~HATRIX: Symptoms of of learning

difficultics with .

program format . . . 53 failures . . . . 61

“WATRIX: Symptoms of :

difficulties with

program content .54-57 [
FMATRIX:  Types -MATRIX: Revising FMATRIX:  Adequacy  [SUMMARY OF

of program _5;‘;37;"‘ 'Révi'sf'nss' o of program PROCEDURES . . . 86
weakness .. 67, €9, ¢or specific revision . . . . 87 :
70 | difficulties 76-81

~MATRIX: Priorities
to observe when
revising program

.73

1A




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

--A small sample of from two to five students will be
identified, They will be representative of the
target audience but will be at the lower end of the
proficiency distribution with respect to the be-
havior to be taught.

~--Those portions of the eriterion behavior already in
their repetoire will be identified,

WHAT YOU WILL
WORK FROM

(1) The target audience to be taught,

(2) Sub=Criterion and Criterion tests for the
material to be taught,

WHAT YOU WILL
DO

(1) Select a sample of students from the target
audience,

(2) Administer the tests to them as a pre-test.
(3) tdentify low scorers,

(4) Select a sample of from two to five of the low
scorers,

FORMS YOU WILL
USE

None

12




DESCRIPTION OF Sub-STEP J.1.1
INPUT ACTION ouTPUT
Target audience Select representative Sample of identified
sample "low" proficiency
and administer +
> sub-criterion and > identification of
criterion tests portions of
to them criterion behavior in
i ii its repertoire 141
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
=MATRIX: Informa- -MATRIX: Adequacy SUMMARY OF
tion obtained of sample selection PROCEDURES . . . 20

from '"before"

and "after"

tests . . . . . . 16
-HATRIX:

Properties of
adequate tryout
sample . . . . . 17

and use of
pre~instruction

test results . . 21

O

ERIC

Aruitoxt provided by Eic:

Required Materials

COMPLETED MATERIALS

COMPLi:TED FORMS

BLANK FORMS

STEP STEP
Identification of Sub-criter.on and
audience characteris-{A.1.2 *56tS:
tics ‘FORM F.2(1)
ldentification of (carried forward from| 1.2
audience characteris-|F.4.2

tics (based on tests)




Sub- STEP | J.1.1 |

JOB DIAGRAM

INPUT

Target audience

ACTION

Select representative
sample
and administer
sub-criterion and
criterion tests
to thenm

ii

QUTPUT

Sample of identified
"low" proficiency
4
identification of
portions of
criterion behavior in
its repertoire i1

Sample which
is
REPRESENTATIVE
of target audience

Select for
informal tryout of
instructional program

Use of small sample
of 2-5 students
resembling the

target population in:

-General abilities

-Specific abilities
-Pre-instructional

proficiency

iil.a

Sample which
is
NON-REPRESENTATIVE
of target audience

Reject for
informal tryout of
instructional program

Non-use of
sample which
is too deviant
from target population

iii.b




BACKGROUND INFORMATION

page

Information obtained from tests
administered '‘before' and '‘after'!
students receive instruction

Properties of an adequate sample
of the target audience for purposes
of the informal program tryout

15




DIFFERENT TYPES OF INFORMATION OBTAINED BY TESTS
J.1.1 ADMINISTERED "'BEFORE' AND "'AFTER'* THE INSTRUCTIONAL PROGRAM
IDENTiFICATION
MATRIX
TIME OF Test administered Test administered
TEST BEFORE ' AFTER
ADMINISTRATION instructional program ' instructional program#*
-Test results can be used to ~Tegt results can be used to
identify what students can do identify what students can do
before they have taken the after they have taken the
CRITERIA | instructional progrem: ingtructional program:

s *Whether they can exhibit the total eriterion behavior

«+Whether they can exhibit one or more sub-criterion behaviors
which make up the eriterion behavior

«Whether they can exhibit one or more of the component skills

-Permits the developer to -Resul ts on '"'after' test, when
differentiate between satisfactory| compared with those on 'before"
performance on program problems test, can be used to identify

RATIONALE and tasks which is due: how well the program builds
FOR USE .+To students' entering proficiency at:
proficiency; OR *«Criterion behavior
-+To the capacity of the program «+Sub-criterion behaviors

to instruct

-If the student can perform before
beginning instruction, his
performance on the program reveals
nothing about the program's
adequacy

*Tests administered after informal tryout produce equivocal results. This is so
" because of the interview procedures used during the program tryout and the effects
that questions may have on what is learned. For this reason, it is probably
better not to administer the tests after instruction (or if they are used, to
interpret their results with caution). "After' tests are used during the
developmental tryouts (See STEP J.2).

ERC ¢




J.1.1
IDENTIFICATION
MATRIX

PROPERTIES OF AN ADEQUATELY SELECTED SAMPLE
OF TARGET AUDIENCE FOR ADMINISTRATION OF PROGRAM (PRIOR TO REVISION)

PROPERTIES
OF SAMPLE

SI1ZE

REPRESENTATIVENESS

NON-PROF IC |ENCY
at criterion behavior

CRITERIA

-Each tryout (before
revigion) should be
based on a sample of:

+*A minimum of two
students
AND
++4 maximun of
approximately
five students

-The sample of students
selected for informal
tryouts should reflect]
the target audience
for:

*«General ability

s *Relevant, special
abilities

- «Eetimated levels of
entry proficiency
(at criterion
behavior)

-The sample of
students selected for}
informal tryout :
should:

s*Not consist of

studente from the
upper portion of
the digtribution
of scores
identifying
pre-ingtruetional |}
proficiency at the §
eriterion behavior }

RATIONALE

-A sample size of from
two to five is:

++0f sufficient size
to reveal program
weaknesses

-«Not so large that
the interview/
probing procedures
used are too time-
consuming and
costly

-Adequate accommoda-
tions of the target
audience (i.e.,
producing a program
on which most students
can take in
relatively error-free
fashion) depends on
the sample represent-
ing:

++The entry behaviors
likely to influence
per formance

«+The likely perfor-
mance of the target
audience on the
program

-1f tryout is

performed with
students who already
are highly proficient,
the tryout will not

be capable of
assessing the adequacyl
of the program for
bringing up to
proficiency those
students who are not
proficient to begin
with

17



JOB PROCEDURES

page
‘SUMMARY OF PROCEDURES 20
Adequacy of procedures for selecting

sample of target audience and for 21

use of pre-instruction test'results

JJ’/]9




J.1.1

STANDARDS
MATRIX

ADEQUACY OF SAMPLE SELECTION
(AND USE OF PRE-INSTRUCTION TEST RESULTS)

PROPERTIES

REPRESENTATIVENESS

SIZE

DEGREE OF
PROFICIENCY

CRITERIA

-Sample selected is
representative of
(i.e., measures at
approximately the
mean of distributions)
the turget population
in:

««General ability
«*Specific abilities
(relevant to mastery

of the eriterion
behavior)

+ +Pre-instructional
proficiency in the
eriterion behavior

~Sample for each
tryout and revision
eycle ranges from:

«+Two students
to
« *Approximately
four or six

-Sample has relatively j
low proficiency in  §
eriterion behavior

21




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

You will have identified:

-=The program problems on which errors have been made.

-=The type(s) of learning failure identified by these
errors,

~=The reasons or sources of those failures.

WHAT YOU WILL

(1) Sample of two to five students

(2) The program to be taken by them

WORK FROM

(1) Administer the program to one student at a time
WHAT YOU WILI (2) Make a record of errors which _occur
DO (3) Probe for the type of erior and its cause

FORMS YOU WILL
USE '

FORM J.2(1) (Optional) for recording errors on the
program,

22




DESCRIPTION OF Sub-STEP

J.1.2

INPUT

ACTION

Sazple of students
selected for
informal tryout

Administer
instructional program:

-Observe and meke a

QUTPUT

Identification of:

-Program problems on
which errors were made

— > | record of errors, AND [ —» -Type of learning
-Probe for type and failure
source of failure -Sources of the
iv v failures vi
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: What -MATRIX: -MATRIX: Adequacy (Optional)
information Priorities in of observational FORM J.2(1)
observation types of probes and probing
provides . . . . 31| to use .. 35| process . 47 iggzégERgg 46
-MATRIX: Wwhen -MATRIX: Types ot '
probes are of probes
needed . . . . . 34] to use . . 36~42
-MATRIX: Timing
the use of
probes . h3
Required Materials
COMPLETED MATER!IALS COMPLETED FORMS BLANK FORMS
STEP STEP
Seiection of sample {J.1.1 FORM J.2(1) ~ Optional
instructional program|I.2

ERIC

Aruitoxt provided by Eic:

23




[r——————
Sub~-STEP I J.1.2

JOB DIAGRAM

INPUT ACTION OUTPUT
Sample of students Administer Tdentification of:

selected for
informal tryout

instructional program:

~Observe and make s
record of errors, AND

-Program problems on
which errors were made
~Type of learning

O

~Probe for type and fuilures
source of failure ~Sources of the failuregq
iv v vi
—
NO error made Continue administration
on program problem of program Completed program
iv.a v.a vi.a
L
~Keep a record -Record of which
1
Group | -Continue administra- g:gg:z: 2:?2;:?5
Errgtnmagzb?zm tion uncontaminated by
program p ~Probe for error probing questions
sources of program - .
administration Probing results
iv.b v.b vi.b
-Keep a record -Probing results
i if :
Group |1 -Praobe for source of identifying
: error immediately ++Type of learning
Error made on . , faiiure
orogram problem -Continue probing
until source is *+Sources of failure
identified *+Program features to
account for failure’
iv.c v.c vi.c
24
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BACKGROUND {NFORMATION

page

Nature of informal tryout varies
depending on type of media used in
administering an instructional program

26

Determining how to conduct an
informal tryout for programs
involving different types of media

27

REVIEW SUB~STEP F.3.2 FOR TREATMENT
OF "'PROBES'' USZU FOR DIAGNOSING
SOURCES OF ERRORS MADE ON CRITERION
TESTS

VOLUME

F
96-117

FORM J.2(1), SUHMARY OF ERRORS ON
CR!TERION TEST, also available on an
optional basis for summarizing errors
on programs

28, 29

Two sources of information used in
informal tryouts: observation and

probing

30

What you wish to find out by
Y'ohservation''

31

What you wish to find out by
“interview probes"

32

Procedures for ''probing'!

33
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J.1.2
IDENTIF ICATION

MEDIA CALLING FOR DIFFERENT TRYOUT APPROACHES

MATRIX
Media It is likely to be Media it Is likely to be
TYPES OF economically or logistically economically or logistically
MEDIA FEASIBLE UNFEASIBLE
to use during informal tryout to use during infocimal tryout
-PRINT media
« *Programs requiring paper-and-
pencil responding
:-ENVIRONMENTAL media -ENVIRONMENTAL media
CRITERIA «+Objects or equipment already »«Objects or equipment not yet

avatlable and for which the
rigk or cost of damage is
glight

«*Already built simulators

d -DEVICE media

«*Thoge media which prove not
costly but only because the
extent of their use is low
for the instructional program
at hand:

/Slides
/Audio tape

26

on hand and either costly to
acquire or involving high
damage risks

**People to whom or fbr whom
there is a rigk factor

~DEVICE media

*+Those media for which production}
ecosts are high: '
/Film, animation
/v '

»*Those media whose use will be
costly because of the extensive
use required by the instructiond}
program at hand: i

/Slides
/Audio tape



DETERMINING HOW TO CONDUCT INFORMAL TRYOUT

J.1.2 FOR PROGRAMS INVOLVINu DIFFERENT TYPES OF MEDIA
DECISION
MATRIX
Economically and logistically Economically and logistically
FEASIBLE UNFEASIBLE
CONDITIONS to use medium to use medjum
required by the required by the
instructional program instructional program
§-Use the actual media which are ~Conduct informal tryouts with
called for by the instructional storyboard versions of
ACTION program in the informal tryout instructional program:
TO TAKE

27

*sPaper-and-pencil scripts
replace dialogue (to appear
later on film, TV, or tape)

s« Drawings or live demonstrations |
to replace visual events

- «Mock-ups to replace actual
objects

s«detors to replace the people
who are wusudlly found in the
eriterion situation

-Conduet developmental tryouts
(See STEP J.2) with actual media



O

ERIC

Aruitoxt provided by Eic:

K

-FORM J.2(1) was designed to serve in summarizing errors

on criterion tests (See STEP J.2).

-1t is also available, on an optional basis, to serve in
summarizing errors which students make on the program
during its informal tryout or during its developmental

tryout.

HOW TO USE THE FORM

(See opposite page for an example of a filled out FORM)

-A column is used to record tallies for the number of

students making errors on each numbered problem or task.

-Each row (labeled a-e) may be used to record the follow-

ing types of information:

s*For multiple choice type problems, which incorrect

options were chesen.

*+For problems where more than one response is required,

which of the respoiises is incorrect

-Two rows (with black border) are available for summariz-
ing the total number of people making errors on a program
preoblem and that number expressed as 2 percentage of the

total number of people taking the program.

-The bottom section of the FORM can be used to characterize
the nature of the performance required on the problem;
i.e., RECALL, because it is a problem that repeats an
INPUT or OUTPUT, or TRANSFER, because the problem involves
new INPUTS or ACTIONS..

-Sub-criterion problems or criterion problems can be
identificd by putting one or more asterisks next to the

number corresponding to them.

28




Form J.2U1)

{SUB-) CRITERION BEHAVIOR :

SUMMARY OF ERRORS ON CRITERION TEST

ITEM #°s [N I . X
options 1 2 3 5 L] 7 8 10 n 12 13 14 16 16 17 18 19 2! 0 2 2 24 25
. " / /
]
® / ] )
: I i @L
d H
.
Totsl Number
of Peopis 5 0 2 0 2 0 3 0 !
Making Errors
XofGrowe R100f oo | 0 | 40| 060 | 0 | 20
Mak:ing Errory
“——
Porfrrmance
Requk o 1 2 3 4 ] 8 7 8 9 10 n 12 | 13 14 16 | 18 | 17 18 19 |20 2|23 % |25
5
INPUT racall x X X X
INPUT iranster X X X X X
AGTION recall x| X[ x X X
ACTION transter X X X X

’Eub-crl terion problam

ERIC

Aruitoxt provided by Eic:
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J.1.2 TWO SOURCES OF [INFORMATION ABOUT PROGRAM ADEQUACY
IDENTIFICATION WHICH ARE USED IN INFORMAL TRYOUTS
MATRIX
T ION OBSERVATION ~ INTERVIEW PROBES
-48 an individual student works -When it i8 determined from l
on each program problem or task obgervation that a student has |
CRITERIA (presented by print, environ- made an error on a particular
mental, or device medial), the problem, he is asked probing
developer observes student questions in order:
performance in order: «+To identify the source of or §
+*To determine whether the the reason for student failure
student has made an errcr on to get a correct answer
that problem;
AND

«+To sumnarize the error results
for the whole succession of
program probleme leading up
to the eriterion problem(s)

30




TYPES OF INFORMATION YOU WISH

J.1.2 TO OBTAIN FROM “OBSERVATION'
{DENTIFICATION
MATRIX
On WHICH problems WHAT TYPE HOW MANY people
'NFSSSQL#ON are errors being made? of errors are making
are belng made? HOW MANY errors?
-On which (numbered) . -Are errors made on: | -How many people
problemg are errors e Pt ot . (what percentage of
made? Criterion problems all those doing a :
, , ++Sub-criterion problem) make errors §
-On multiple choice ’ ”
problems, which ppobleng on a problem:
CRITERIA incorrect options " ., -On multiple choice
«+"Progression’
“ *
are endo:gsed? problems problems, how many

-On a problem with
more than one part

to it, on which parts
are errors made?

-Is there a succession
of problems on all of
which errors are madeR

-Where in a succession
of problems ts an
i80lated error made?

~Are errors being made
on problems that
involve:

**RECALL
AND/OR
« «TRANSFER

-Are errors being made
on problems that
involve only one
component skill (and

‘whoge results are
therefore diagnostic
of a specific
problem)?

~-Is an error one of
omission (i.e., no
answer given) or of
commigsion (Z.e.,
wrong answer given)?

people endorse which :
wrong options?

-On multiple part
problems, how many
pecple make errors onj
particular parts?

-On how many problems
in a geries leading §
up to a criterion or |
sul-criterion ave ’
ther¢ errors?

*Whenever a particular option is associated with a particular type of error
(e.g., association or discrimination), these results can be diagnostic.

31



J.1.2

IDENTIFiCATION
MATRIX

TYPES OF INFORMATION YOU WISH TO OBTAIN FROM 'PROBES"

I NFORMAT 1ON
SOUGHT

WHICH COMPONENT SKILL
does the failure
induce?

WHICH PROPERTIES
of INPUTS, ACTIONS,
QUTPUTS
account for
the failure?

L

DOES PROBLEM FORMAT
account for
the failure?

CRITERIA

~-Which component gkills
does the failure
involve:

« «Digcriminations

* «Generalizations

* «Asgoctations
-OR

* «Chains

-Does the failure
consigt of:

*+The skill being
tneorrectly learned

OR

++The 8kill not
having been learmed
at all

-

-Which properties of
INPUTS, ACTIONS, or
OUTPUTS:

+*Do students overlooX
or not pay attention
to

OR
+*Do students confuse

~-Are there properties
of the examples of
INPUTS, ACTIONS, or
OUTPUTS which are
used which result in:

»«Student confusion

-Is the error due to:

+ «The absence of
tnadequate or
confusing ingtruc- @
tions about the
problem task

* A vocabulary or
readability level
inappr Jpriate for |
the target audience}

s+The absence of
or presence of
inadequate or
eonfusing
techniques used to §
direct attention or}
‘observation :

32




THE ''"PROBING'' PROCESS

page
When probes are needed 34
Priorities in the types of probes 35
used
Some general probes to use to 6
identify problems 3
fFollow-up probes to use in response
to student answers to initial 37, 38
probes
General vs. specific types of 39
probes
Responses to general probes which
do not unambiguously identify the 4o
type of learning failure
Specific probes which can be used
to identify the type of learning 43
failure
Why probes are not needed concern- 42
ing ‘"chaining'' failures
Timing of probes 43

33




J.1.2

DECISION
MATR{X

DETERMINING WHEN PROBES ARE NEEDED

CONDITIONS

An error Is made
on a problem or task
AND
The problem or task
involves MORE THAN ONE

component skill

ACTION
TO TAKE

“—Probe in order to find out
| which component gkill may not
have been learned*

*The same wrong response may be
indicative of a failure to learn
a discrimination, generalization,
or association

An error is made
on a problem or task
AND
The problem or task
involves ONLY ONE
component skill

-Do not probe; failure on the !
problem identifies which
component 8kill:

*++*Has not been learned
OR
«*Has been learmed incorreectly

EXAMPLE

Example of a non-diagnostic problem
"Which 48 cornrect?"

___The man walk to wonk.
___The man walks to work.

An error could be due either to a
fallure to discriminate between
singulars or plurals; or to a
failure to associate the proper
form of the verb with singular and
plural forms.

Example of a diagnostic problem

"Both sentences below use a
subject which L& singular.
Which has the comrect venb?"

The man watk to wonk.
__The. man walks to wonrk.

An error is likely to be due to

a failure to associate the proper
form of the verb with a singular
subject. (This assumes that the

student has already learned what

a singular subject is.)




DETERMINING PRIORITIES IN THE ORDER [N WHICH

J.1.2 DIFFERENT TYPES OF PROBING QUESTIONS SHOULD BE ASKED
DECISION
MATR!X
If first answers If second answers still
provide. Indeterminate provide indeterminate
PRIORITIES results results
FIRST SECOND THIRD
-Ask open-ended -Agk directed questionmsi-Ask directed questions
questions which do nofj which identify what
tdentify or suggest the student should
ACTION answers student might | congider when trying
TO TAKE give to assess what went
wrong
-Do not o~all attention | -Call attention -Call attention to
etther to the INPUTS generally either to INPUTS or to ACTIONS
or to the ACTIONS for | the INPUTS or to the
him to focus on ACTIONS for him to
focus on
CR
~-Call attention
generally to the -
problem format, BUT
-Do not eall attention | -Do not call attention [-Call attention to
to spezeific propertied to specific propertied specific properties
of INPUTS or of of INPUTS or of for student to focus
ACTIONS to focus on ACTIONS to focus on on
~-Do not direct -Do not call attention
attention to any to specifie properties
features of problem of the problem format
'.fbrmat _
-''Why did you -'"What is there about | -'Which of these
[ this __ that made of the
take this ACTION INPUT properties
S you [ made you
EXAMPLES take this ACTION INPUTS
?ll
take this ACTION
e.g., "Why did you e.g., "What propenty e.g., "Which of these
classify the on atinibute of Leaf properties:
ea way?" this Leaf made §4ze, shape, on
you classify i1 cofon made you
his ways? make this
particular
classification?”

-""{s there anything
about the way the
problem is presented
which led you to give
your answer?"

-''Did you have trouble
with:
+«The vocabulary

++The instructions
++The meaning of

-"Did you have troubie
with:

+This wond
++This diagram
oo This LLPustration

O

ERIC

Aruitoxt provided by Eic:

sentencesd ++The sdignigicance of
++The use of the this arow
diagnams ««Efe.
+«Etec.
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J.1.2

DETERMINING WHAT GENERAL PROBES TO USE
(ON PROGRAM PROBLEMS WHICH ARE NON-DIAGNOSTIC)

DECISION
MATRIX
~-NO answer {s given -A WRONG answer is given
CONDITIONS
-NO procedure or ACTION is taken -A WRONG procedure or ACTION is
taken
on program problem on _program problem
#1: OPEN-ENDED PROBE #1: OPEN-ENDED PROBE
«*What’s giving you trouble on **What made you give the answer
thiaz problem? you did¥’
**What did you leave out the **What is there about the problem
angwer (fatl to do something)? that led you to give that
ACTION onswer?
TO TAKE

(by priorities)

#2: LESS OPEN-ENDED PROBE

**Are there any answers you
thought of but ruled out?
8o, why?)

(If

**Are there any changes that could
be made in the problem that
would have enabled you to solve
it?

#2: LESS OPEN-ENDED PROBE

**Are there any other answers you ;
thought of but ruled out? {(If
so, why?)

* *What changes in the problem
would lead you to give another
answer?

MORE DIRECT PROBE

v,
attention to Lhis

or B
property INPUT ACTION
can you give the answer now?

d «-iiere ure some possible answers;
8 which is the right one?

)

36

#3:

--If I eall your attention to thig |
of the or -
property INPUT ACTION
would you still give the same
answer?

MORE' DIRECT PROBE

*+Which of these properties,
s s did you
congider relevant (irrelevant)?




DETERMINING WHAT KINDS OF FOLLOW-UP PROBES TO USE

J.1.2 IN RESPONSE TO STUDENT ANSWERS 710 INITIAL PROBES
n .
DECISION (ERRCR ON PROGRAM: NO ANSWER)
MATRIX
~Type of error on -Type of arror on -Type of error on
program: program: program:
**No answer *+No answer **No answer
CONDITEONS + + +
-Response to earlier, -Response to initial -Response to initial
more open-ended probe:| probes: probes:
++''f DON'T KNOW' *«Cites possible *+Cites irrelavant or
answers or proper- incorrect properties
ties of INPUTS or of INPUTS or ACTIONS
ACTIONS about which ..Cites incorrect
he is UNCERTAIN ! n
— answers
B-Use less open-ended -Probe for whieh answer| -Probe for why he
i probes he thinks correct ecited these
-convinia using | (ol une properties oud ey
ACTION { increasingly more -Probe for reason for ansger
TO TAKE ® direct probes until his uncertainty ’
f studeni identifies the . ) -Prcbe for why he gavef
y source of the _izzzeoﬁpihétﬁz§2§iin- the answers he did  §
difficulzy: ship between -Probe for alternative |
**FPeatures of the properties he answers he considered
problem content tdentifies and and why he rejected
OR possible answers them
s «Features of the
problem format
-"Which 0f the answers | -"Why did uwou say
you mentioned do you 7
think i8 cornect? {nconrect answer
sl 7"
EXAMPLES SEE PAGE 36 Wy ~"Why did vou say

S

A

-"What 48 Lt thai
makes you uncerntain?’
-"What else do you feed

you need to know £in
onden to decdde?”

inconect/ovelevant
on

propenrty
-"04id you consider any
other

answers/

?H
PROpERELes

37



DETERMINING WHAT KINDS OF FOLLOW-UP PROBES TO USE

J.1.2 IN RESPONSE TO STUDENT ANSWERS TO IN!TIAL PROBES
DECIS 1N (ERROR ON PROGRAM: INCORRECT ANSWER)
MATRIX
~-Type of error on program: -Type of error on program:
s+ lIncorrect answer *+Incorrect answer
CONDITIONS S + +
-Responses to earlier, more -Responses to initial probes:
open-ended probe: *«Cites irrelevant or incorrect
««''| DON'T KNOW" properties
-Use less open-ended probes -Probe for why he cited these
[—-Continue using increagingly more Zzoiiztziswg:d how they relate
ACTION direct probes until student . :
TO TAKE tdentifies the sourece of the -Probe for why he gavc the answers §
difficulty: he did . '
»+Features of the problem content | -Probe for altermative answers he
OR eonsidered and why he rejected
| - -Features of the problem format them
-"Why did you say
7"
dncornect answer
EXAMPLES SEE PAGE 3b

-"Why did you say
?N
Lneornect/innelevant property

-"0id you consdiden any other
?H
answers [ propertics

38




“3

J.1.2 PURPOSE OF TWO TYPES OF PROBES:
IDENTIFiCATiON CENERAL VS. SPECIFIC
MATRIX
TYPES GENERAL SPECIFIC
OF PROBES PROBES PROBES
The ultimate aim of both types
of probes is to identify the
speeific type of learming failure
CRITERIA that oee.rred (i.e., discrimina-
tions, generalizations,
associations, or chains) and the
reasons for the failure.

-The probirg process begins with -Following responses to general §
general, open-erded probes in probes, if it is still not clear §
order not to provide the student which type of learming failure §
with elues as to possible has occurred and why it has
responses to the piobes oecurred, probes specifically

designed to identify the failure
are used
SEE PAGES SEE PAGES
EXAMPLES 3638 4]

39




SITUATIONS FOLLOWING RESPONSES TO GENERAL PROBES

J.1.2 IN WHICH IT IS UNCLEAR WHICH COMPONENT SKILL(S) HAS OR
IDENTIFICATION HAS NOT BEEM INENTIFIED AS THE ONE NOT LEARNED
MATRIX
Uncertainty whether Uncertainty whethey Uncertainty whether
SITUAT IONS
there has been a there has peen a there has been a
FOLLOWING N
USE OF failure to learn failure to learn failure to learn

GENERAL PROBES

DISCRIM!NATIONS

GENERAL | ZATIONS

ASSOC IATIONS

CRITERIA

Responsges to
general probes have
failed to indicate:

-Whether a student can
or cannot tell the
difference between
INPUTS belonging to
different classes
because he does nome
of the following; he
does NOT:

<« Identify {correctly
or incorrectly) the
class to which the
exanple used in the
problem belongs

«*Attribute class
properties f{correct-
ly or incorrectly)
to the example

Responses to
general probes have
failed to indicate:

-Whether a student can
or cannot see the
gimilarity among
INPUTS belonging to
the sume classes
because he does none
of the follmiing; he
does NOT:

«+Identify (correctly
or incorrectly) the
class to which the
example used in the
problem belongs

* *Attribute class
properties (correct-
ly or incorrectly)
to the exumple

Responses to
general probes have
fatled to itndicate:

~Whether a student can |
or eannot tell which
ACTION goes with
which INPUT because

he does none of the
following; he dozs
NOT:

«+Identify all
posstble ACTIONS :
that could be taken
(depending on which §
class of INPUTS iz |
tnvolved)

seIdentify all
posstble INPUTS
which would require §
different actions

s -Migmateh INPUTS ,
and ACTIONS 3

EXAMPLES

e.g.,

-The student has on a progham problem
Lncornectly Labeled a Lever as a Znd class

Leven

-In nesponse to probes he does not say why he
Labeled it that way; he doesn't say, fonr
example, because the effornt fonce 44 between
the nesistance force and the futorum

e.g.,

-The siudent doesn't
Ldentify properties
of the three classoes
0f Levens and then
indicate that he
doesn't hnow which £s
called 182, 2nd, or
3nd class '

4o



DETERMINING HOW TO PROBE SPECiFICALLY

J.1.2 FOR SPECIFIC TYPES OF LEARNING FAILURES
DECIS ION WHEN GENERAL PROBES HAVE NOT IDENTIFIED THEM
MATRIX
Uncertainty whether Uncertainty whether Uncertainty whether
there is a there is a there is an
CONDITIONS DISCRIMINATION GENERAL 1 ZAT  ON ASSOCIATION
failure failure faiture
’-Pz'esent additional -Pregent additional -If behavior has been
examples from a examples from the same| taught in two
different INPUT class \ INPUT elass which is directions: :
which is represented represented in the INPUT + ACTION and §
in the original pro- original program ACTION - INPUT:
ACTION grom probliem and ask: | problem and ask: .
TO TEKE Reve:ns.e a test
«*Are these the same **Are these the same question and
or different? or different? determine whether
OR OR same mismatch
«+Should these be ++Should these be occurs
handled or treated handled or treated
the same way or in the same way or in
different ways? different ways?
d-If examples vary -If examples vary -Identify for the
§ dimengionally, present] dimensionally, present student all the :
pairs of INPUT pairs of INPUT classes of inputs and}
examples (using the examples (uaing the all the actions tnat B
original example as original example as can be taken and thenf
one member) which one membex) which ask:. ‘ :
start far apart and start close together s "
| gradually are made and gradually are Which ACTTON goes
| more simi lar made more dissimilan Vith which ?
* *Determine when and s «Determine when and INPUT :
where discrimination where generalization This i . B
«*This 18 how I pair §
breaks doum breaks doum them up. Am I
_right or wrong?
e eJ., e.g.,
"Here's anothen Leven (from same on different | "Here ane examples of
cfass); is this Like the one in the problem all three classes of.
EXAMPLES on different grom it?" Levens. Which of them

"What do they have in common?"

OR

"In what way are they different?”

belonas to the 1s%,
1o the 2nd, and to the
3nd class?"

2]



J.1.2

IDENTIFICATION
MATRIX

DIFFERENCES IN NEED TO PROBE FOR COMPONENT SKILLS

PROBING
NEEDS

There IS a need to probe
for failure in:

-Discriminations
-Generalizations

-Associations

CRITERIA

-4 wrong answer for a single
Sub-STEP (involving just ome
assoctiation) can be due to ome
or more of the above types of
failure

~Therefore, probing ig designed

to find out which of the types
of fatlures occurred

There is NO need to probe
for failure in:

-Chaining

-Probing is used to find out the
type of failure involved within

each of the separate Sub-STEPS
in a chain

-When the problem task imvolves
producing a series of Sub-STEPS
(i.e., a chain), the performenece
itself reveals whether:

++A Sub-STEP 18 omitted

**Sub-STEPS are performed in the
wrong sequence

-Probing is therefore unnecessary
to tdentify a "chaining” failure*

*Probing for student reasons for omissions or incorrect sequences can be used.

b2




J.1.2

DETERMINING WHEN TO PROBE AND HOW TO TIME ''PROBING"

DECISION
MATRIX
For obtaining OBSERVATIONAL For obtaining
error data responses to PROBES
GOALS .
uninfluenced or uncontaminated
by probing procedures
L
{ -Administer the entire program to | -See Way #1 in the left-hand
| one or two students of the sample | colum
:' +
: -Administer the entire program
ACTION to one or two students in the
TO TAKE : sample
| -Observe occurrences of errorg-- -Observe occurrences of errors and §
| but do NOT probe for nature or : , . :
: . **Before the student is given
causes of problem at the time Foedback
; **Begin probing
§-Allow student to complete the -Use general probes before using
i program and then go back to specific probes
§ program problems or tasks and - , ‘ ne
| begin probing When using sgeczfic.probgs,
probe for failures in this order:
**Re: Discriminations
**Re: Generalizations
**Re: Associations
-Probing while the student is | -Probing before feedback is given
taking the problem will disallow allows determination of whether
\T{ONALE an uncontaminated assessment of the student has learned anything

the capacity of the program
sequence (as originally developed)
to bring students up to
proficiency

-Probing immediately after an
error provides clues to the
student which may help him on
subsequent problems

(unprompted by the feedback)
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 4¢
Adequacy of 'probing for
sources of learning failure" 47

L7y / 45




J.1.2

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED N
ADMINISTERING PROGRAM, RECORDING ERRORS, AND
PROBING FOR SOURCE OF LEARNING FAILURE

#1

#2

LOOK FOR ERRORS

. - Administer instructional

program individually
to each student in the
sample

Observe occurrence of
error(s) on program
problem or task

Make a record of
occurrence and of the
type of error*

(OPTIONAL) Use FORM J.2(1)
to summarize errors on
all program problems

PROBE FOR REASONS
FOR ERRORS

a. Use general probes for
identifying source of
errors:

+*Start with open-ended
probes;

*+Continue with less
open-ended probes;

*+{se direct probes

b. Use probes to follow up
student responses to
initial probes

€. Use specific probes to
identify specific problems

*On printed programs a record can be kept on a copy of the progran itself.

FORM J.2(1)

Kaum 22N

LESSON : {SUB | CRITERION BEHAVIOR :} SUMMARY OF ERRORS ON CRITERION TEST

ITEM 2'S

eony Eodor

1 2 3 4 5 L] 7

? 10 nlii2pn 1415 16 f 17 {1819 {2021)|22)|23]|2¢ 5

ACTION recet

ACTION timntte !

!
L
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J.1.2

STANDARDS
MATRIX

ASSESSING THE ADEQUACY OF THE OBSERVATIONAL AND PROBING PROCESS

PROPERTIES

AVAILABILITY OF
A RECORD

COMPLETENESS

CRITERIA

-A record identijying:

«+ALl progran problems or tasks
on whieh errors have been made

++The parts of the problem on
whieh errors have been made

(Where applicable) the
incorrect options selected

;—A record of responses to probes:

«:On a printed program itself, or

«+0n paper for non-printed
programs -

k7

-An attempt to identify:

*+The nature of the learning
failure (vhich skills not
learned)

**The sources of the failure
{properties of INPUTS or
ACTIONS causing problems)

-fn attempt to identify features
of the program which ean account
for the failure:

«+Content (e.g., examples used)

««Format (voeabulary,
instructions, diagrams, ete.)




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

{

An itdentification of the nature of the learnming
fatlur :s which have occurred for the two to five
gtudents who took the progranm.

WHAT YOU WILL
WORK FROM

(F)} A record of student performance (errors) on the
program,

(2) Students® responses to diagnostlc probes con-
cerning the errors they made.

WHAT YOU WILL
Do

Identify the types of Tearning failures which have
occurred and their sources, -

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP J.1.

INPUT

Student performance
on programn
and his responses
to diagnostic probves

vii

ACTION

type of learning failurg

Identify the

which has occurred

viii

OuUTPUT

Identification of types
of leorning failures
which have occurred

ix

E

CRITERIA FOR
IDENTIFYING INPUTS

ACTION TO BE TAKEN

Job Aid Contents

STANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: Types

of student
difficulties . . 52
-HMATRIX: Symptoms

of difficulties

with program

format . . . . . 53
-MATRIX: Symptoms

of difficulties

with program
content

. 54-57

-MATRIX:

of learning
failures

Adequacy
of interpretation

61

SUMMARY OF
PROCEDURES . . . . 60

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP STEP
Administration of
program and J.1.2
| interview results
L

O

RIC

Aruitoxt provided by Eic:

49




- | 11T 2 |
Sub-STEP L y-te3 | JOB DIAGRAM
INPUT ACTION

Student performance
on program
and his responses
to diagnostic probes

vii

Identify the
type of learning failure
which has occurred

viii

OUTPUT

Identification of types
of learning failures
which have occurred

O

ERIC

Aruitoxt provided by Eic:

ix
STUDENT IDENTIFICATION
~Asks what he is Difficulty with:
o
supposed to d ~Vocabulary
~Does something other ‘ -Sent struct
than what told to do {nterpret as entence ructure
-Asks meaning cf word 3 fgzme& ~Instructions
difficulty -Dj tions
~Pays attention to frection
wrong features of task
vii.a viii.a ix.a
-
-0On program problems Difficulty with:
dealing only with . - .
‘o3 -Discriminations
specific component
skills, commits an -Generalizations
error Interpret as o s
) -Associations
~In response to probes, :.%%QEEH%E ]
incorrectly classifies hiculty Chains
iNPUTS or incorrectly
attributes properties
to INPUTS vii.b viii.b ix.b
50




BACKGROUND INFORMAT ION

page
Two major types of praoblems

students may exhibit: 52
format or content

Evidence indicating format 53
difficulties

Evidence indicating content 54
difficulties re: Discriminations

Evidence indicating content 55
difficulties re: Generalizations

Evidence indicating content 56
difficulties re: Associatiors

Evidence indicating content 57
difficulties re: Chains

51




J.1.3 TWO MAJOR TYPES OF DIFFICULTIES
e THE STUDENT MAY HAVE WITH A PROGRAM PROBLEM
IDENTIFICATION
MATRIX
r
TYPES ’ CONTENT FORMAT
OF PROBLEMS difficulties difficulties
-The student has difficulties ~The gtudent has difficulties
making or forming required: with the format of progranm
«*Digeriminations, problem or task:
CRITERIA «*Generalizations, “*Fatls to undeg;tand
- *Associations, *+ *Migunderstands
OR OR
«+*Chains s «Ignores:
R ~The student deals tnadequately /Voeabulary
§ with properties of INPUTS, . .
\ ACTIONS, or OUTPUTS: /Task instructions
.. . /Cues designed to control
Ignores relevant properties attention or observing
s*Attends to irrelevant behavior

properties /Statement of objectives

«*Confuses properties

52




EVIDENCE INDICATING WHAT FORMAT DIFFICULTIES

J.1.3 A STUDENT MAY BE HAVING WITH A PROGRAM PROBLEM
IDENTIFICATION
MATRIX
SOURCE OBSERVAT 0N RESPONSES TO PROBING

OF EVIDENCE

as a source of evideiice about
format problem difficulties

as a source of evidence about
format problem difficulties

CRITERIA

-A student fatlure to understand
instructions or a misunderstanding
of instruction +8 indicated when
the student:

*+Asks what he is supposed to do

««Does a task other than that
called for by instruetions

»+Pays attention to features or
elements of the problem task
other than those problem
instruetions directed him to
attend to

E-A student failure to understand

voeabulary is indicated when:

++A student asks the meaning of
a word

~-Student indicutes in response
to probes that he failed to
understand or that he
misunderstood:

+*What task he was supposed to
perform cwn problem

++The vocabulary used in
instruetions or in the
astatement of problem or in the
statement of objectives

EXAMPLES

e.g.,

-The student cavied a numesrical
answer out Lo one decimal place,
having been {instructed to cavy
Lt out tr three places

-"hat does 'shaping' mean?"

e.g.,

-"T thought T was supposcd Lo
cary the answen out to one
decimal place."

-"T didn't know what 'shaping'
means . "
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J.1.3

IDENTIFICATION
MATRiX

EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:
DISCRIMINATIONS*

SOURCE
OF EVIDENCE

———

OBSERVATION
as a source of evidence about
content difficulties

RESPONSES TO PROBING
as a source of evidence about
content difficulties

CRITERIA

JT

-Commits an error on a program
problem or tisk which involves
only "diserimination” (e.g., a
same/different type problem
itnvolving INPUTS from different
classges) .

E-On a given problem, INPUTS frcm

two or more different classes are
presented; and the student takes
the same ACTION in response to
them both (all)

*The more items there are providing comparable
the diagnosis is.

IN RESPONSE TO GENERAL PROBES

-Attributes membership for the
exanple of an INPUT (which was :
used in the example) to the wrong §
elass ;

-Attributes properties to an
example which it does not have
(i.e., they are properties of
another class)

-Says he doesn't know which class
the example belongs to
IN RESPONSE TO SPECIFIC PROBES

-When ?resented additional INPUT
exanples (from same or different
classes) and asked are they the

same or different, fails to :
distinguish between examplea from §
different classes

evidence, the more dependable

EXAMPLES

e.g.,

-"When selecting a verb, how would
you treal these WO nouns:
(1) women, and (2) women?"

_X the same way ___ different way
-"Hene are two nounsd; make up Bwo
sentences, each one using one of
the nouns and the coanect foam of

the venb 'to be': (1) woman, and
{2} women."

The woman is pretty.

The women is all here.

e.g.,

-Student says, "1 said 'women is'
because 'women' L& singular."

-hen gdiven additional exampfes of
singular and plural nouns, the
Afudent Lncornectly says "same"
on "diffenent" when singuban and
plural arne compared or when wo
0§ the same numben are paired.

Sh




EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:

J.1.3 GENERAL | ZATI1ONS*
IDENTIFICATION
MATRIX
SOURCE OBSERVATION RESPONSES TO PROBING
OF EVIDENCE as a source of evidence about as a source of evidence about
content difficulties content difficulties
-Commits an error on a program IN RESPONSE TO GENERAL PRCBES
rob hi ; , ,
b i Zﬁm or tggk i.tcﬁ ?nvolves -Attributes membership for the
- on%y ‘generacization” (e.g., a exanple of an INPUT (which was
CRITERIA sane/different type problem p )

involving INPUTS from the same

f elass)

;—On a given problem, more than one

INPUT from the same class i8
presented; and the student takes
a different ACTION in responce
to them

*The more items there are providing comparable
the diagnosis is.

used in the example) to the wrong §
class :

-Attributes properties to an
example which it does not have
(i.e., they are properties of
another class)

-Says he doesn't know which class
the example belongs to
IN RESPONSE TO SPECIFIC PROBES

-When presented additional INPUT
examples (from same or different
elasses) and asked are they the

same or different, fails to
distinguish between examples from
different classes

evidence, the more dependable

EXAMPLES

e.g.,

~"When sefecting a verb, how would
you theat these two nouns:
(1) man, and (2) woman?"

X the same way ___ different way
-"Herte. ane two nouns; make up 4wo
sentences, each one using one of
the nouns and the correct foum of

the venb 'to be': (1) woman, and
{Z] man."

The man is sick.

The woman are sick.

e.g.,

-Student says, "1 said 'women is'
because 'women' s singular.”

~When gdven additional examples of
singulan and plural nouns, the
student incornectly says "same"
on "digfenent” when singular and
plural are compared or when two
04 the same number are paired.
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EVIDENCE SYMPTOMATIC OF

CONTENT DIFFICULTIES:

J.1.3 ASSOC IATIONS*
IDENTIFICATION
MATRIX
SOURCE OBSERVATION _ RESPONSES TO PROBING
OF EVIDENCE as a source of evidence about as a source of evidence about
= content difficulties content difficulties
{-Conmits an error on a program IN RESPONSE TO GENERAL PROBES
' l;;'fzzlﬁf;s:;m?ﬁﬁozﬁw(z.;7'11)ocllves -Says.he knows what all the
¢ problem in which aiil iNPUTS and [‘228822316 igr?ﬂgufzdémfhz?h
CRITERIA # ACTIONS are given and the student entify m 8 €

§ is required to match them up)

H-On a given problem, INPUTS from

| more than one class ave presented
§ and the student takes a different
§ ACTION for each (therefore making
8 a correct discrimination) but

8 matches up INPUTS and ACTIONS

| incorrectly

docen't know which one goes with
which class of INPUTS

-Says he took the ACTION he did
because the example in the
vroblem is of the type calling
for that ACTION

IN RESPONSE TO SPECIFIC PROBES

-When given all the INPUT classes
and all the possible ACTIONS,
pairs them up incorrectly

*The more items there are providing comparable evidence, the more dependable
the diagnosis is.

EXAMPLES

e.g.,
~-"Match up these verbs and nouns:"
_B man A, 48
_A men B. are

-"Make up a dentence for each of
these nouns and use the correct
forum of the venb 'to be': (1) the
man, and (2) the boys."

The man are all right.

The boys is here today.

e.qa.,

-"1 hnow some nouns get 'is' and
some get 'ane,' but 1 don'zt hnow
whether it's the singular nouns
on the plural nouns which get
one oi the other.”
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EVIDENCE SYMPTOMATIC OF CONTENT DIFFICULTIES:

J.1.3 CHAINS
IDENTIFICATION
MATRIX
OBSERVATION RESPONSES TO PROBING
SOURCE e s .
OF EVIDENCE as a source o..ev!dence about as a source of evidence about
content difficulties content difficulties
E—The gtudent omitted a Sub-STEP IN RESPONSE TO GENERAL PROBES
| 1 the chain -Indieateg he forgot what do do
at a particular point
—The student performed all the -Indicates that he was coafused
CRITERIA § Sub-STEPS in the chain but in about which Sub-STEP followed
the wrong sequence at a particular point
; IN RESPONSE TO SPRCIFIC PROBES
§ -The student performs a Sub-STEP -When Sub-STEPS are identified
| which is not a part of the chain for him, he incorrectly
tdentifies the required sequence
e.g., e.g.,
-The music student faifed to make | -"1 don't nemember what comes
a "repeat" next."
EXAMPLE -The music student played the -"1 don't hnow which one of the

"nepeat” but aif tne wrong place
Ain the music

~The musdc sdfudent makes a
"nepeat" which L& not called for

variations should be played
night now."
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 60
Adequacy of procedures for 61

interpreting learning failures

5)7/59




J.1.3

ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN INTERPRETING
STUDENT DIFFICULTIES OCCURRING ON PROGRAM PROBLEMS OR TASKS

#1

For each program problem
on which an error is made,

REVIEW

Observational data (obtained
from students who were
interviewed after completing
the whole instructional
sequence) for:

«+Type of problem and
type of error made

*«Number of students
making errors

Probing data obtained from
all tryout students

#2

For each program problem
on which an error is made,

IDENTIFY

The probable type of content
difficulty:

**Discriminations,
*«Generalizations,
*+Associations, OR -
««Chains

The properties of INPUTS or
ACTIONS which are the source
of the difficulty

The probable type of problem

format difficul ty:

*«Vocabulary
*s|Instructions
*+Statement of objectives

*+Qther cues
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ASSESSING THE ADEQUACY OF PROCEDURES FOR INTERPRETING

J.1.3 STUDENT DIFFICULTIES ON PROGRAM PROBLEMS OR TASKS

STANDARDS

MATRIX :

PROPERTIES COMPREHENSIVE DATA-BASED
-Interpretation of error(s) on a ~Interpretution is based on data
program problem attends both to: obtained from the entire tryout
«~Content difficulties sanple:

CRITERIA - +Format difficulties Hore weight is given to a

§—Content difficulties mre, in
d addition, further explored for:

«*Properties of INPUTS and/or
ACTIONS whieh aeccount for the
difficul ty

é—Content difficulties are explored

to determine whether:

**No learning has oeccurred
OR
»+Incorrect learning has oeccurred

61

diagnosis based on what most
of the tryout sample does or
says

~Interpretation is based on all
available data about a program
problem:

+ «Observational data
- +Probing data




PREVIEW OF THE NEXT SubSTEP

A program which has been revised on the basis of
YOUR PRODUCT tryout results.

(1) The original program
WHAT YOU WILL

(2) Veaknesses in the program which you have identified
WORK FROM on the basis of the tryout

WHAT YOU WILL Revise the program
DO ‘

FORMS YOU WILL
USE :

None
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DESCRIPT!ON OF Sub-STEP J1.4

INPUT ACTION OUTPUT
Identified weakness Revise the program Revised program
in program (ready for
further tryout)
—_ —_—
x xi xii

Job Aid Contents
CRITERIA FOR

IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OQUTPUTS FORMS TO USE
-MATRIX: Types ~MATRIX: Revising -MATRIX: Adequacy SUMMARY OF .
of program program . 63, 71| of program PROCEDURES . . . . 86
weakness . . 67, 69,|-MATRi{X: Revising revision . . . . 87

70 for specific
difficulties . 76-81
-MATRIX:

Priorities to
observe when

revising
program . . . . . 73
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Interpretation of FORM J.2(1) carried
Yearning failures J.1.3 | forward from J.1.3

O

ERIC

o o 63




Sub-STEP l J.1.4 :

JOB DIAGRAM

INPUT

Tdentified weakness
in program

ACTION

Revise the prcgram

ouUTPUT

Revised program
{ready for
further tryout)

Q

ERIC

Aruitoxt provided by Eic:

x xi xii]
Difficulties Revise Change in:
in isolated, individual problems _
individual problems Format
-Content
X.a Xi.a xif.a
Difficulties Revise Change in:
in a cumulative series of problems —Format
series of problems orma
-Content

x.b

xi.b

-+Learning of program

«+Assistance for
specific skills

xii.b
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ERIC

Aruitoxt provided by Eic:

BACKGROUND |INFORMATION

page

Extent of prcgram weakness: Errors
on individual vs. cumulative series
of program problems

66

Sources of program weakness likely
to be associated with programs which
are weak to differing extents

67

How to revise individual program
problems which result in errors

68

Two sources cf program weakness
associated with errors on a series
of program problems

69

Four types of program 'leanness'
which may account for errors on a
series of program problems

70

How to revise program problems
to make them less lean

Criteria for determining priorities
in the kinds of revisions which are
made in the instructional program

72

Priorities in revising a series of
program problems in nrder to make
them less lean

73

65




J.1.4
IDENTIFICATION
MATRIX

EXTENT OF PROGRAM WEAKNESS

EXTENT OF
PROGRAM
WEAKNESS

Errors are made on
INDIVIDUAL
program problems

Errors are made on a
CUMULATIVE SERIES
of program problems

CRITERIA

-An tnformal record of errors or
FORM J.2(1) filled out reveals
that errors are made on:

*«Isolated program problems or
tasks

**Problems involving different
skills within the sane portion
of a chain

*+Problems tnvolving widely
separated portions of a chain

*+Problems involving preparatory
behaviors or eriterion
behaviors but usually not both

66

-An informal reecord of errors or

FORM J.2(1) filled out reveals
that errors are made on:

«+A sequential gorics of program
problems

«*Problems itnwolving different
camples related to the samg
skill being taught

*+*Problems tnvolvinge adjacent
portions of a chain

*+*Problems usually irvolving both
the eriterion behaviors and
preparatory behaviors




SOURCES OF PROGRAM WEAKNESS LIKELY TO BE ASSOC!ATED
INDIVIDUAL PROGRAM PROBLEMS

WITH ERRORS ON

J.1.4 AND ON A CUMULATIVE SERIES OF PROGRAM PROBLEMS
IDENTIFICATION
MATRIX
EXTENT OF Sources of progra., weakness Sources of program weakness
PROGRAM likely to be associ:c ted with likely to be associated with a
WEAKNESS isolated INDIVICUAL CUMULATIVE SERIES
program problems of program problems
-Program FORMAT
««Vocabulary too difficult
+«Instruetions unelear or
eonfusing

CRITERIA s sAttention-controlling

techniques inadequate
~-Program CONTENT

*+Assistance provided (i.e.,
cues) makes an inadequate
identifiecation of INPUTS or
ACTIONS required fcr successful
nroblem solution

~-Program CONTENT

*+The instruetional sequence ig
ercessively lean

s +Frerequisite behavior is wrongb:
assumed to be in student's
repertoire

*+Prerequisite behavior to be :
taught in the program is taught §
in the wrong sequence (i.e.,
not taught before the eriterion §
behavior in question as it :
should be)

* «Prerequisite behavior to be
taught in the proaran is not
adequately taught
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EE

DETERMINING HOW TO REVISE AN INDIVIDUAL PROGRAM PROBLEM

J.1.4 ON WHICH ERRORS ARE MADE*
DECISION
MATRIX
Error is due to Error is due to
CONDITIONS FORMAT characteristics CONTENT characteristics
(as revealed in Sub=STEP J.1.3) (as revealed in Sub=STEP J.1.3)
-Change vocabulary level and -Increase the strength of
readability level to make it more| assistance:
suitable to the target audience: «Make the identification of . |
« +Shorter, more commonly used INPUTS nd ACTIONS more direct §
words /If no identification is made,
ACTION +*Shorter sentences provide an indirect
TO TAKE identification

*When two or more of the informal tryout sample (of five or six students) make an

-Change problem or task
instructions making them:

«+Clearer, less ambiguous
++*Easier to understand

~-Change attention or observation
eontrolling devices to make them
work more effectively:

++Simplify the devices

++Make features more prominent

error on the problem

/If identification is already
indirect, make it less
1direct

/Only in a beginning problem

in a series should an indirect§
identification be replaced by §
a direct one  (See SECTION G, §
pages 90-95) !

EXAMPLES

e.g.,

Informal tryout has revealed that
students did not know the meaning
of a (non-technical) word and a
word not included in the
objectives for the instructional
sequence

Oniginal wond used was
"omasculate." Change to "weaken"
on "unnerve."

e.g.,

A diagram was used to control the
observing behavior of the student;
students did not know how to use
it

Change insdtwctions $0 that

students know where to enter the

diagram, what to Look at finst,

zg to Look fon, what to do next,
c.

e.g.,

The practice problem offers no
identification of the ACTION
(which is required)

-The student is nrequired to use a

venb (other than those used in
prion examples) and to use the
correet fonm fon the subjfect noun
given him. No assistance 44 gdven
him.

-0n nevision he 4is given the

indinect identification--anothen
noun and another verb: "The man
walhks to wonhk."

-In his new problem task he 44

given the subject noun "the dog"
and 48 nequired to make up a .
sentence An the present tense usding

another varb. The example given
I}un,_ L.e., "walks," provides
Andirect on partial identification
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TWO MAJOR TYPES OF PROGRAM WEAKNESS
J.1.4 ASSOCIATED WITH CONTENT DIFFICULTIES
IDENTIFICATION IN A SERIES OF PROGRAM PROBLEMS
MATRIX
EZSE:N‘:F EXCESSIVE PREREQUISITE BEHAV{ORS
WEAKNESS LEANNESS not in student's repertoire

-The ingtructional program which ~-Student diffieulties are due to
has been prepared is too lean the absence from the student's
resulting in content difficulties | repertoire of other criterion

behaviors which are prerequisite

CRITERIA to the learning of the eriterion

. behavior in question

~This may be due to one of two
eonditions:

« +Students did not have
prerequisite behaviors to begin |
with as may have been assumed §

++If the prerequisite behavior
is taught in the program, its
sequeneing relative to the
eriterion behavior in question

i8 at fault

-Analysis of this type of

weakness requires the use of

data not available during informal
tryout
FOR DETAIL See next page -Sequencing changes are therefore
made during developmental tryout

See STEP J.2
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CRITERIA FOR DETERMINING PRIORITIES

J.1.4 IN WAYS TO REVISE INSTRUCTIONAL SEQUENCES
IDENTIFICATION IN ORDER TO MAKE THEM LESS LEAN
MATRIX
VAR ABLES . EFFIC.IENCY .EFFECTI\./ENESS
of an instructional sequence of an instructional sequence

-Revision should be consistent -Revision must result in an
with the efficiency of the instructional sequence which now §
ingtructional sequence; the produces minimal number of errors:}
sequence 1s more efficient: «+Few program problems produce

CRITERIA *+The shorter it i8 (i.e., the

fewer problems there are),

«+The less time it takes to
complete

i-Revision should keep the

| instructional sequence as lean

{ as is possible, consistent with
"EFFECTIVENESS"

;-Revision should not add any more
} than is required

{-Accordingly, each cycle of
revision should make minimal

§ changes away from lewness

72

errors

++Few students out of total
tryout population make errors
on progran problems

~Revision should be geared to the
type of learning difficulties
oceurring--but consistent with
the eriterion of "EFFICIENCY"




DETERMINING PRIORITIES AMONG THE FOUR WAYS

J.1.4 TO REVISE PROGRAM SEQUENCES TO MAKE THEM LESS LEAN
DECISION —
MATRIX
Ist priority 2nd priority 3rd priority
occurring in the occurring in the occurring in the
PRIORITIES FIRST SECOND THIRD
revision cycle revision cycle revision cycle
-Keep "the AMOUNT of {F THE SECOND {F THE THIRD
eriterion behavior TRYOUT STILL PRODUCES TRYOUT STILL PRODUCES
practiced at the ERRORS ON A SERIES ERRORS ON A SERIES
same time" unchanged OF PROGRAM PROBLEMS: OF PROGRAM PROBLEMS:
ACTION -Consider one or more |-Keep "the AMOUNT of -Reduce the amount of
TO TAKE of the following eriterion behavior eriterion behavior :
approaches: practiced at the practiced at the same
; n . N ¢
- “Strengthen the same tume" unchanged | time (one level lower
degree of assistance|-pefinitely add new on gfqh iuccesszve
to the progran program problems reviston
problems already in | appropriate to the -Also consider adding
the sequence and/or | skills with which new program problems
remove assistance students have
less early in the difficulties.
sequence (Intersperse the new
OR problems among the
* *Introduce new existing problems)
program problems to .
the sequence provid- -Aiso czzsz@er h
ing more examples Se;jZZ o;ﬁzzgistznce
(new or repetitions) for existing problems
SEE SECTION "I,' PAGES 73-96
FOR EXAMPLES OF PROGRAM SEQUENCES
EXAMPLES

DIFFERING

IN “'AMOUNT'' OF CRITERION BEHAVIOR
PRACTICED AT THE SAME TIME
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REVISING PROGRAM PROBLEMS
FOR SPECIFIC TYPES OF LEARNING DIFFICULTIES

—

page

How revising "assistance' and
"number of program problems' is used
in order to overcome specivic learn- | 76, 77
ing difficulties with individual
program problems either ''isolated"
or ''part or a series of problems'

Ways to revise program to overcome 78
"discrimination' difficulties

Ways to revise program to overcome 79'
""generalization' difficulties

Ways to revise program to overcome 80
"'association' difficulties

Ways to revise program to overcome 81
""ehaining' difficulties
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HOW REVISION OF "“DEGREE OF ASSISTANCE' AND
J.1.4 OF '"'NUMBER OF EXAMPLES'.{S USED TO OVERCOME
IDENTIF I CATION DIFFICULTIES IN A PROGRAM PROBLEM*
MATRIX
TYPE OF STRENGTHENING . ADDING
REVISION THE DEGREE OF ASSISTANCE NEW PROGRAM PROBLEMS
-Cues or prompts are added which -New program problems are added
provide more direct identifica- or old problemsg are repeated
tions of: giving the student additional
- INPUTS /OUTFUTS to be practice:
diseriminated and/or the * *Discriminating between new/old
CRITERIA

properties which form the basis
for the diserimination

« « INPUTS/OUTPUTS requiring
generalization and/or the
properties which form the basis
for the generalization

s sWhieh ACTION goes with which
INPUT (assoetations)

+«The gsequence of assoctations
to be chained

ezanples of INPUTS (o» OUTPUTS) §

**Generalizing acrose new/old ;
exanples of INPUTS (or OUTPUTS) §

**Associating new/old examples of §
INPUTS with ACTIONS ;

**Producing a chained sequen-e
of assoeiations

*These revision approaches apply both to isolated problem problems (on which errors
occur) or on program problems which are part of a series

EXAMPLES

"SEE PAGES 77-81
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J.1.4

IDENTIFICATION
MATRIX

TWO APPROACHES TO CONSIDER IN MAKING REVISIONS

APPROACHES

CRITERIA

; ~The strengthening of assistance

Use the SAME
practice progression
selected in TASK ''g"

appropriate to
the learning difficulties

or the addition of new exanples
is dome within the framework of
practice progressions selected

in TASK "G"

SEE PAGES 71-149
IN SECTION "G"
OF THE HANDBOOK

Consider using NEW
practice progression
appropriate to
the learning difficulties

-The strengthening of assistance
or the addition of new examples
18 done within the framework of
new practice progressions
selected now as a means of
reducing learning difficulties

-The new progressions are selectedy
because of empirical evidence
that the difficulty is greater
than initially anticipated

EXAMPLES

e.g.,
~-The progressdion Adected
criginally was a "mode”
progression involving only editing
and B/wduw on practice; to add Zo
this, necognifion practice might
also be included to make the
sequence eadien

-A sequence devoted to practice o4
discriminations Lnitiatly used
paired examples--finst differning
widely, then gradually narrowed.
The revisdion might Lnclude
additional problLems 4in which the
neduction in differences between
pains {5 52488 more gradual

€.9-,

-The orniginal sequence may have
provided only for production
practice (no mode proghression
Lnvolved). The addition of
recognition and editing practice
48 now sefected because of the
demons trated difficulty of the
Leanning problem
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J.1.4

IDENTIFICATION
MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OVERCOMING ''DISCRIMINATION' DIFFICULTIES

REVIS{ON
APPROACHES

Adding ASSISTANCE
within an already
selected progression

*

Adding PROBLEMS
within an already
selected progression

*

Using other
progressions
which are appropriate

CRITERIA

-Providing as a model
contrasting examples
of INPUTS which belong
to a elass and those
whieh do not

-Providing as a model
econtrasting exaples
of INPUTS which belong
to different classes

-Providing verbal ruleg
which tdentify when
one class begins and
another leaves off

-Using cues (visual or
verbal) calling
attention to proper-
ties which determine
whether INPUTS belonp
to one class or
another

-Providing additional
program problems in
which new examples of
INPUTS from different
classes are used (and
ahout which the
student practices
making relevant
diseriminations)

-Providing additional
program problems
which repeat the use
of examples already
used

~Providing recognitionf
practice in which *
pairs of examples
belonging to ;
different classes andjf
to the same class arel
econtrasted and/or :
eompared
(Progression b)

-Using diagrams to
highlight the
differences between
elasses
(Progression 1)

-Using widely
eontrasting examples
and gradually
narrowing differencesj
to permit fine :
diseriminations
(Progression k)

e

*These two approaches are often combined.
EXZﬁiLES 34-35 105-113 See Sub-STEP G.2.1
i CTION Y'G' 1 ON ''G" in SECTION "'G"
SEE PAGES in SE'T G in SECTH in
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J.1.4
IDENTIFICATION
MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OVERCOMING ‘'GENERALIZATION'' DIFFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progression

%

Adding PROBLEMS
within an already
selected progression

*

Using other
progressions
which are appropriate

CRITERIA

-Providing as a model
contrasting examples
of INPUTS which belong
to a class and those
which do not

-Providing as a model
pairs of comparable
INPUTS which belong
to the same class

-Providing verbal rules
which identify when
one class beging and
another leaves off

-Using cues (visual or
verbal) calling
attention to proper-
ties which determine
whether INPUTS belong
to one class or
another

-Providing additional
program problems (in
which new examples of
INPUTS from the same
class arz used (and
about which the
student practices
making relevant
generalizations)

-Providing additional
progran problems
which repeat the use
of examples already
used

-Providing recognition §
practice in which :
pairs of examples
belonging to :
different classes and |
to the same class are §
eontrasted and/or ‘
compared
(Progression b)

-Using diagrams to
highlight the
similarities within a}
eiass :
(Progression i)

*These two

approaches are often combined

FOR
EXAMPLES
SEE PAGES

94-95
in SECTION "G

109-113
in SECTION "'G"

See Sub-STEP G.2.}
in SECTION ''G"
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J.1.4
IDENTIFICATION
MATRIX

WAYS TO REVISE A PROGRAM SEQUENCE
AS A MEANS OF OQVERCOMING "'ASSOCIATION" D!FFICULTIES

REVISION
APPROACHES

Adding ASSISTANCE
within an already
selected progressics

¥*

Adding PROBLEMS
within an already
selected progression

¥*

Using other
progressions
which are appropriate

CRITERIA

-Providing as a model
an example from each
INPUT class and the
ACTION to be
assoctated with it
(to be done for all
classes)

-Providing a verbal
rule tndicating how
INPUT and ACTIONS
are assoctated

-Providing additional
program problems with
which the student
gains further
practice in assoctat-
tng INPUTS and
ACTIONS:

**Repetition of old
(INPUT) examples
OR
veNew (INPUT) wvxanples

-Providing recognition
practice in which, |}
when given an INPUT,
the student merely
has to select a
correct ACTION from
two or more options
(Progression b)

-Using diagrans to
give an overview of
which ACTION goes
wi th which INPUT _
elass (Progression 1)

— S

*These two approaches are often combined.

FOR
EXAMPLES
SEE PAGES

94-95
in SECTION "G"

109-113
in SECTION ''G!

See Sub-STEP G.2.!
in SECTION "G"
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WAYS TO REVISE A PROGRAM SEQUENCE

J.1.4 AS A MEANS OF OVERCOMING "'CHAINING' DIFFICULTIES
IDENTIFICATION
MATRIX
Adding ASS!STAKCE Adding PROBLEMS Using other
REVIS | ON within an alread ithi 1read Ssion:
APPROACHES ithin an already within an already progressions

selected progression
*

selected progression
*

which are appropriate

-Providing a model
performance of the
whole chain which the
student can itmitate

-Providing verbal
rules indicating the
proper sequence in
which the separate
associations are
chained

-Providing verbal or
visual cues which
help identify which
association is next
up in the sequence

-Providing additional
practice in producing
the whole chain

-Providing recognitiony
practice in which thej
student has to select}
from options which §
assoectatior. comes ‘g
next in the chain
(Progression D)

-Using diagrams to
gilve an overview of
a conceptual chain :
or a flow pattern of |
a procedural chain
(Erogression )

*These two approaches are often combined.
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JOB PROCEDURES

page
Information to review 84
and what to look for
Deciding how to approach 85
revision
SUMMARY OF PROCEDURES 86
Adequacy of approach 87‘

to revision

foz/ 83




INFORMATION SOURCES TO REVIEW AND WHAT TO
J.1.4 LOOK FOR AS A BASIS FOR PROGRAM REVISION
IDENTIFICATION
MATRIX
OBSERVATIONAL DATA PROBING DATA
recorded on actual program obtained in Sub-STEP J.1.2
SOURCES AND AND
recorded on FORM J.2(1) interpretation of
and interpretation of student difficulties
student difficulties in Sub-STEP J.1.3
in Sub-STEP J.1.3

o : S
§ - Tdentification of extent of
student errors:

«+On individual, isolated

: program problems

) j OR

CRITERIA B :+On a cumulative series of
program problems

g -Identification of: ~-Identification of:

«*Type of student difficulties **Type of student difficulties

«*Sources of the difficulties: «+*Sources of the difficulties:
/Comtent difficulties /Content difficulties
/Format difficulties /Format difficulties
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DETERMINING HOW TO DEAL WITH WEAKNESSES IN PROGRAM:

J.1.4 ON INDIVIDUAL PROGRAM PROBLEMS
DECISION AND ON A SERIES OF PROGRAM PROBLEMS
MATRIX
Student errors occur Student errors occur
CONDITIONS on individual, isolated on a cumulative series of
program problems program problems
-Make format changes appropriate -Make content changes appropriate
to identified difficulties: to extent of problem; decrease
«+In vocabulary, or in sentence Leanness of program by:
complexity, ete. »«Stoengthening assistance
ACTION «+In anbiguity of task **Adding program problems
TO TAKE instructions

««In ambiguity of attention or
observation controlling devices

f—Make content changes appropriate

to type of content difficulty
(i.e., type of component skill
not learned):

«+«Improve old progressions used
or use new progressions

**Strengthen assistance or
provide new examples

85

*+And, on final cycles of
revision, reduce the amount of
eriterion behavior practiced
at the same time

~Within the series, for each
program problem make content
changes appropriate to type of |
eontent difficulty (i.e., type of j
component gkill not learned): :

««Improve old progressions used
or use new progressions

++Strengthen assistance or
provide new examples




ILLUSTRATION SUMMARIZING PROCEDURES FNVOLVED IN IDENTIFYING

J.1.4 PROGRAM WEAKNESSES AND MAKING APPROPRIATE REVISIONS
#1 #2 #3
. _ REVISE
REVIEW IDENTIFY instructional sequence
a. Observational data b. Extent of program a. Reflecting the
recorded on weakness difficulty
FORM J.2(1) b. Type of student lde:tlfled ior
b. Observational data difficulty and the eacbtprogra
and probing data sources of the probiem
difficulty and/or

b. Reflecting the
difficulty in a
cumulative series
of program
problems

FORM J.2(1)

Foim J 21
LESSON [: 1SUS | CRITERION REMAVIOR : SUMFIARY OF EARORS ON CRITEAION TEST

IBTETES

1Option im-d
.

1 2 3 4 13 L] 7 L] L) to 1t 1|9 14 (15 |18 7| 1|22 %
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ASSESSING THE ADEQUACY IN APPROACH

J.1.4 TO REVISION OF {DENTIFIED PROGRAM WEAKNESSES
STANDARDS
MATRIX
1 2 3
PROPERTIES DATA-BASED EFFECTIVENESS EFFICIENCY
-Revisions made are ~Techniques used for ~-Revisiong are made
clogely geared to revigion consist of: in such a way as to §
f errors identified . -Using progressions keep the instructionalg
from e sequence as lean as
, originally selected possible, compatible
-Observational data: for specific with the, oal of
, learning problems, e g
*sErrors on isolated OF selecting new producing an _
CRITERIA program problems g effective sequence:

**Errors on a
cumulative series
of program problems

~-Probing data and
observational data:

Errors in learning
spectfic component
skills (content
difficulties)

Format~difficulties:
/Voecabulary
/Instructions

/Attention-
controlling devices

ones when errors
persist on
eyelically tryouts

«*Reducing leanness
of program by
adding :

/Stronger assistance

/More practice
problems

-The instructional
sequence in its final
eyclical revision 18
relatively error-free;
i.e., errors are made
on fewer than 15-20%
of the progrom

problems

s*The anount of
eriterion behavior
practiced at the
same time, only as §
a last resort after
other revision :
strategies (See
Columm #2) fail in
early revisions
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STEP J.\1

COMPLETION CHECKLIST
IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED
Enter proficiency Administration of a
J.1.1 |of informal tryout |'before' test
sample
Errors on program Administration of FORM J.2(1)
J.1.2 instructional {optional)
program
Interpreted nature
J.1.3 of learning failures
Revised version of
J.1.4 program

88




3.2 Conduct a developmental tryout of the instructional program and re,:se

the program when necessary.*

3.2.1 Administer the criterion and sub-criterion tests to a representative
sample of the target population as a "before" test.

0.2.2 Administer the instructional program to the representative sample
and identify the portions of the program on which errors are made.

1.2.3 Administer criterion and sub-criterion tests to the representative
sample as an 'after" test, identify errors, and, whenever possible,
interpret learner difficulties which have resulted in errors.

).2.8 Administer diagnostic tests and/or conduct interviews to identify
learner difficulties which have resulted in the errors which have
been made.

J.2.5 Make revisions in the instructional program based on .program and
test error data and on identified sources of errors.

*The eycle of Sub-STEPS J.2.1, J.2.2, J.2.3, J.2.4, and J.2.5 should be

repeated until a predetermined standard of performance is attained by
a predetermined percentage of a representative sample.
Q p p g P P

ERIC

o 89



STEP J.E.—_Ti

OVERVIEW
INPUT ACTION OQUTPUT
Instructional program (Cyclically) Final version of the

cyclically revised
during informal tryouts
+

Administer program,
identify weaknesses,

instructional program
which meets

—_— and revise program predetermined standards
tests
+
sample audience
L_
Target audience Select representative Sample of
+ sample, target wudience
J.2.1 criterion and administer tests {d t'f‘+ b1 £
sub-criterion tests _ to them as a identification ©
"oef " how much of
efore” test, criterion behavior it
) and score tests already possesses _
i 11 on FORM J.2(1) 1iiif |
Sample of students Administer program Identification of:
J.2.2 selected for + i
developmental tryout observe errors as they -Portions of program on
—_— — 5 |occur (for procedural which errors are made
. . rogram, OR on FORM J7.2(1
instructional program scorg errors at end ( (1)
(revised during of administgation_gfor
; i aper-and-penci i
informal tryout) iv PAD o rams ] v vi
Tryout sample Administer tests Identification of
J.2.3| which has completed es an "after" test how much of criterion
instructional program and y ba?d §ub—c€;terlonl
and —_— score tests ehaviors (: sanple
tests and ggg_pgiieases
interpret errors interpretation of sourcg
vii viii of errors committed iq
Analyses of Administer Identification of
J.2.4 program errors diagnostic tests and types of learning
and conduct interviews failures
—_—
test errors when necessary
pd xi xii
Identified sources Identify Revision in:
f errors program weaknesses
J.2.5 ° : - 8
on progran and make Isolated problems
and on tests ——— | appropriate revisions -Series of problems
~Total program
xii xiv ~-Sequences Xv y.
O <

ERIC
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J.2.1

J.2.3

J.2.4

J.2.5

STEP

CRITERIA FOR

IDENTIFYING INPUTS

PAGE INDEX

ACTION TO BE TAKEN 8

TANDARD FOR OUTPUTS

FORMS TO USE

-MATRIX: How to -MATRIX: Adequacy FORM J.2(1)
identify 'before" ’ of sample reaction SUMMARY OF
proficiency . . 96| and use of

lpefore!! test PROCEDURES 98
results . 99
-MATRIX: Adequacy FORM J.2(1)}
of program SUMMARY OF
administration and PROCEDURES 104
identification of -
errors . . . 105
-MATRIX:  Assessing proficiency . HTIFMATRIY:  Adequacy FORM J.2(1)
FHATRIX:  GROUP results . . 117} of interpretation FORM J.2(2)
EMATRIX:  THDIVIDUAL results 125 of eriors on FORN J.2(3)
FMATRIX: Delayed assessment . . . 151 Yaf ter" )
FHATRIX: Assessing ''sequencing'! 155| tests 163 SUMMARY OF
. PROCEDURES 162
FHATRIX: -HATRIX: VWhen FHATRIX SUMMARY OF
Information to do further Adequacy PROCEDURES 170
sources to diagnostic of procedures
review . 168 work . 169 involved in
doing further
diagnostic
vork |, 171
=HATRIX: Four "::T?v:::dm?:sldclz?q “MATRIX: Ad8quacy SUMMARY OF R I
dnqreo; of progran proqram 10 of [_)rOgram PROCEDURES 216
iR 17 gowiven L ™ | revision . . L 217
Identlfyling rovise
weaknesses In proqrams . .18,
program . . . . . 184, 196-201, 207
19-195, ~MATRIX: Revlsing
20h-206 scquences . .210-212
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

What the target audience can already do before
receiving instruction is identified,

WHAT YOU WILL
WORK FROM

{1} The target audience

(2} Criterion and sub-criterion tests

WHAT YOU WILL
DO

(1) Select a represenitative sample from the target
audience (n = approximately 25 students),

(2) Administer and score the tests (a BEFORE test).

(3) Identify what portions of the criterion behavior.
the sample already can exhibit.

FORMS YOU WILL
USE

FORM J.2(1) for recording errors on tests.
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DESCRIPTION OF Sub-STEP J.2.1

INPUT

ACTION

Target audience
+
criterion and
sub-criterion tests

Sfelect representative
sample,
administer tests
—_ to them as a
"before" test,
and score tesis

ii

QUTPUT

Sample of

-+

target audience

identification of
how much of
criteriocn behavior it

already rossesses
on FORM J.2(1) iii

O

CRITERIA FOR

Job Aid Contents

IDENTIFYING INPUTS ACTION TOBE T..<EN  STANDARD FOR OQUTPUTS

FORMS TO USE

-MATRIX: How to -MATRIX:
identify '""before" Adequacy of
proficiency . . 96 sample reaction

and use of
"before'' test

FORM J.2(1)

SUMMARY OF
PROCEDURES

98

ics

from)

results . , 99
Required Madcerials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Idegtlflcatnon of . Tests.on FORM F.2(1) FORM J.2(1)
audience characteris- J.).1| {carried forward J.1.0

ERIC

Aruitoxt provided by Eic:
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sub- sTEp [ J.2.1 |

 —— JOB DIAGRAM
INPUT ACTION ouTPUT
Target audience Select representative . Sagplﬁdgf
+ sample, arge a+ ence

criterion and
sub-criterion tests

administer tests
to them as a
"before" test,

and score tests

ii

identification of
how much cf
criterion behavior it
already possesses
on FORM J.2(1)

iii

A high percentage of
sample
makes errors on:

-Individual test items

-All items related to a
sub-criterion behavior

-All test items related
to the CRITERION
behavior

Interpret the
degree of
“entering'' or 'before"
proficiency

Sample has
low ''before"
proficiency at:

-Sub-criterion
behavior(s)

-The CRITERION behavior

vii.a

A low percentage of
sample
makes errors on:

-Individual test items

-All items related to a
sub-criterion behavior

-All test items related
to the CRITERION
behavior

Interpret the
degree of
“"entering'' or ‘before'
proficiency

Sample has
high ‘before'!
proficiency at:

~Sub-criterion
behavior(s)

-The CRITERION behavior

O

ERIC
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JOB PROCEDURES

page
Identifying ''before' proficiency 96, 97
SUMMARY OF PROCEDURES 98
Adequacy of sample selection and 99

use of ''before'' test results
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J.2.1
DECISION
MATRIX

DETERMINING ''BEFORE'' PROFICIENCY
BASED ON THREE TYPES OF INFORMATION

TYPES OF
MEASURES

Proficiency on
INDIVIDUAL
test items

Proficiency on

all test items

related to each
SUB-CRITERION behavior

Proficiency on

all test items
related to each
CRITERION behavior

ACTION
TO TAKE

~Reecord on FORM J.2(1)
the number of studente
making an error on
each tegst item

-(For multiple choice
tzst items, enter
vumber of students
selecting each wrong
option)

~Express the number (of
students making
errors) as a percent
of the total sample;
enter on "percent'
row of FORM J.2(1)

-Taking the values from
the "percent' row on
FORM J.2(1), add the
percentages for all
test items related to
each sub-criterion
behavior

-Divide this swn by

the number of test
items related to each
sub-criterion behavior;

-This produces an
average error score
for each sub-eriterion
behavior

-Tak’ng the values
from the "percent'
row on FORM J.2(1),
add the percentages
for «ll test items
related to the
CRITERION behavior

-Divide this sun by
the number of test
items related to the
CRITERION behavior

~Thig produces an
average error score
for the CRITERION
behavior

EXAMPLE
(See opposite
page)

-The number of people
making an error on
each test item is
filled in in the first
row; e.g., 24 students
made an error on
Item #4

-Test items 10-15 all
relate to
sub-criterion behavior|

#2

-The sum of the
nercentages for each
of these items (48,
56, 60, 36, 52, and
L) equals 296

-There ~re 6 items

-296 divided by 6
yields an average
error rate of 49% on
all items related to
this sub-criterion
behavior

-This means that 51% of]
the sample is
proficient at this
sub-criterion behavior

-Test items 22-25 all
relate to the
CRITERION behavic -

~The sum of the
percentages for each
of these ltems (90,
96, 96, and 84) equals)
366

-There are 4 items

-366 divided by &
yields an average
error rate of 91% on
all items related to
the CRITERION
behavior

-This means that 03% of
the sample is
proficient at the
CRITERION behavior
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN SELECTING

J.2.1 A SAMPLE, ADMINISTERING AND SCORING ''BEFORE' TESTS
#1 #2 #3
SELECT SAMPLE ADMINISTER AND IDENTI#Y
SCORE TESTS ""BEFORE'" PROFICIENCY
a. Sezlect sample of a. Administer a. Review scores for
approximately sub-criterion tests all test items
25-50 students from and criterion tests related to each
the target audience to sample sub-criterion
b. Make sure sample b. Score tests behavior
is representative* | b. Sum results for

c. Record error
results by test
Items on top half

See Sub-STEP J.1.1 of FCRM J.2(1) c. Determine which

for discussion of : students are already

sample selection. ?ﬁi Zgg;iggioi.i}z proficient at the

use of FORM J.2(1). sub-criterion
behavior and how

many of the total

group are proficient

(random selection

each sub-criterion
can assure this)

behavior

d. Repeat a-c for each
sub-criterion
behavior and for the
criterion behavior

FORM J.2(1)

LESSON | I 158" ) CRITERION 85, WYIOR [_—__] SUMMARY OF ERNORS ON CRITERION TEST
M ES Qv a{afais |6l oo fwelnlulnlwluwlw|v]ulwla|ln]alalals
wﬁmi

.

a
Tors Numoer

of Peogie
Making Eron

x ot Group.

Manmg Erran
Prrbormencs |y )l s e fal el ool u|wlafulw|w{v|wlw|olanla|lalu|s
Requurements |
.
INPUT cocar
INMUT trantte
ALTION recatt {
]
ACTION 1rambe

*ppoficiency at criterion behavior may range from zero to 100%.
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ASSESSING THE ADEQUACY OF SAMPLE SELECTION
J.2.1 AND ADMINISTRATION OF ''BEFORE' TESTS
STANDARDS
MATRIX
SAMPL I NG . SCOR I MG
PROPERTIES adequacy adequacy
-Sample size: ' A record is provided on
«Sanple consists of FORM J.2(1) of:
approximately 20-25 -The rumber of students committing
. errors on:
~-Sample representativeness; sample
CRITERIA eompares with the target audiencel *<Each test item
s +*Specific options in multiple
**Range of general ability choice tests
**Range of specific abilities ~The percentage of students in the
(relevant to mastery of the total sample committing (some
eriterion behavior) type of) errors
**Range of entering profieiency |-The number and percentage of
on the eriterion behavior students committing errors on:

+2 ALl items related to each
sub-criterion behavior

sAll items related to the
complete eriterion behavior
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A record of the percentage of students in the
sample who make errors on each part or problem
in the progran.

WHAT YOU WILL
WORK FROM

(1) sample of approximately 25 students

(2) The instructional program (revised on the basis
of informal tryouts)

WHAT YOU WILL
DO

(1) Administer the program
(2) Score and .identify errors

(3) Compute percentage of errors made on Individual
problems and on the whole program

FORMS YOU WIL
USE :

FORM J.2(1) for recording errors on the instructional
program,
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DESCRIPTION OF Sub-STEP J.2.2

INPUT ACTION OUTPUT
Sample of students Administer program Identification of:
selected for + .
developmental tryout observe errors as they -Portions of program "
+ occur (for procedural on which errors are
instructional program > program), OR —| made (on FORM J.2(1))
score errors at end
§;§Z§ig ::riﬁg) of administration (for
y iv paper-and-pencil vi
rograms
Job Aid Conten:s
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
JMATRIX: FORM J.2(1)
Adequacy of SUMMARY OF
program
administration and PROCEDURES . . 104
identification of
errors . . . . 105
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Revised FORM J.2(1)

instructional program| J.1
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sub-sTEP [ .2.2

JOB DIAGRAM

INPUT

Sample of students
selected for

developmental tryout
+

- instructional progrim
(revised during

ACTION

Aiminister program il
+

observe errors as they
occur (for procedural
program), OR
score errors at end
of administration (for
paper-and-pencil

OuTPUY

-Portions of program on

Identification of:

which errors are made
(on FORM J.2(1))

informal tryout)
. iv programs ) v vi
IDENTIFICATION OF
Individual Score for whole Percentage of
program problems . tryout sample students committing
and compute percentage an error on
making errors each program problem
on FORM J.2(1)
i.a ii.a iii.a

-

A1l program problems
related to each
sub-criterion behavior

All program problems
related to the
CRITERION behavior

—_— on FORM J.2(1)

Score for whole
tryout sample
and compute percentage
making errors
on FORM J.2(1)

ldentification of
percentage of
students committing
errors on
all program problems
relating to each
sub-criterion behavior

iii.b

Score for whole
tryout sample

and compute percentage
making errors

—| all program probliems

ldentification of
percentage of
students committing
errors on

relating to the
CRITERION behavior

iii.c
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 104
Assessing adequacy of
identification of errors 105

commi tted on program

103




ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED [N ADMINISTERING
INSTRUCTIONAL PROGRAM AND IDENTIFYING PROGRAM PROBLEMS

J.2.2 ON WHICH ERRORS ARE MADE
#1 f2 #3
ADMINISTER PROGRAM OBSERYE AND/OR IDENTIFY
SCORE ERRORS PROFICIENCY
a. Administer a. Score errors for a. Compute percentages
instructional each (paper-and- total sample makes
program to entire pencil) program errors on
tryout sample: oroblem after

program completion *+Each program

++Simul taneously problem
to all, If the b. For ''procedural' . .
program is on programs, observe b. ;de?ttzytzzgcent
paper-and-pencil practice and make ges o ¢

program problems
which provide no
assistance and

a record of
problems on which
errors are made

+«One-by-one if
the program

involves a set are a test of the
of procedures c. Make a record of sub-criterion
program problems behavior

or program parts \ -
on which errors c. ldentify percen

are made (on ages on those
program problems

ForM J.2(1)) which provide no

assistance and

are a test of the

CRITERION behavior

FORM J.Z(I)—

e[ ] suercnmmoveeavor_____ ] SR Y OF L HAORE OX CAITEAVON 1051

LX)

L2l alefa|a]r]a]ofm|uloiulufoln]ojulnis[a]lalalai=
P i

o o
g

o G
—-— ey
3""’"" tlrjosjelola|r|ofr|win|ujs|lujs/w|jv w|n{ninlajsinn
T

it $
L o
+

ALTIOM romn
AT e
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..J 2.2 ASSESSING THE ADEQUACY
e WITH WHICH PROGRAM ERRORS ARE IDENTIFIED
STANDARDS
MATRIX L
= COMPLETENESS . DIAGNOSTIC
PROPERTIES 0F RECORD . CAPABILITY
On FORM J.2(1) On FORM J.2(1)
there is a record indicating there are identifying marks
the percentage of students which indicate

«+Making errors on each program *+Which program problems provide
problem or program task no assistance and are therefore

CRITERIA « <Making errors on problem parts zﬁzzﬁigf each sub-criterion
{for multipart problems)

. . , *sWhich progran problems provide
Zgﬁzg%zrszggbgpiggs:tezg no assistance and are therefore
multiple choice program problems) parts of the CRITERION behavior

FORM J.2(1)
LEEION [:: 1508 I CAITERION 81 A ViIOR : JUMMARY OF FRADAY O CAITENIDN TEET
L] T . . . . ' ;; "» f nin n LER NNE ] mimn LR Ll n lIl »
EXAMPLE L G (e,
; i
! - .
ety 0t od 05/ 10/ 15/ 11 | OV

o ' 105
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PREVIEW OF THE NEXT SubSTEP

-=An identification of how much of the criterion
behavior the sample of students has learmed as a
result of taking the instruetional progrom.

YOUR PRODUCT --An interpretation of the sources of or reasons for

errors committed on the progran,

(1) Sample of students who have completed the

instructional program,

WHAT YOU WILL
(2) Criterion and sub-criterion tests,

WORK FROM
(1) Adminlster tests as an AFTER test,
\ggAT YOU WILL (2) Score tests and identify errors.

(3) ldentify causes of errors,

FORM J.2(1) for recording errors on tests
FORM J.2(2) for identifying error patterns
FORM J,2(3) for identifying error patterns

FORMS YOU WiLL
USE '

108



DESCRIPTION OF Sub-STEP J.2.3

INPUT ACTION OUTPUT
Tryout sample Administer tests Identification of
which has completed as an "after" test how much of criterion
instructional program and and sub-criterion
and —_— score tests — 5| %behaviors the sample
vests and now possesses
interpret errors and
Interpretation of source
vii viii of errors committed ix:

dob Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Assessing proficiency . . . 111 | -MATRIX: Adequacy FORM J.2(1)
-MATRIX: GROUP results . . . . . . . 117 ] of interpretation
-MATRIX: INDIVIDUAL results . . . . . 125} of errors on FORM J.2(2)
-MATRIX: Delayed assessment . . . . . 151 Yafter' FORM J.2(3)
-MATRIX: Assessi "'sequencing' . . . 1| tests . . . . .
essing “sequencing 25| te 1631 summary oF
PROCEDURES . . . 1h2
Required Materials
COMPLETED MATERIALS COMPLETED FORMS BLANK FORMS
STEP STEP
Criterion and FORM J.2(1)
sub-criterion tests J.2.1 FORM J.2(2)  FORM J.2(3)




Sub-STEP | J.2.3

JUB DIAGRAM

INPUT

Tryout sample
which has completed
instructional prcgram
and
tests

ACTION

Administer tests
as an "after" test
end
score tests
and
-interpret errors

OUTPUT

Identification of
how much of criterion
and sub-criterion
behavicors the sample
now possesses
and

interpretation of source

-RECALL and TRANSFER
scores

-Scores on INDIVIDUAL
test items
. vii.a

types of errors

viii.a

Error results for
INDIVIDUAL students:

-Pattern of errors:

- +Hismatching of
classes of INPUTS
and ACTIONS

vii.b

Assess
INDIVIDUAL proficiency
and identify
types of
~learning failures

to account
for errors

viii.b

Error results:
during DELAYED testing

vii.c

Assess
GROUP proficiency
and identify
types of errors

on a delayed basis

viii.c {

Error results:

for two or more
criterion behaviors

vii.d

Assess
GROUP proficiency
as a means of
assessing adequacy

of sequencing

decisions

viii.d

vii viii of errors commlttedix
GROUP error results: Assess -Amount of degree of
_ GROUP proficiency GROUP proficiency
Total test scores and identify

-ldentification of
type and frequency
of errors

-ldentification of
types of learning
failures:

s«Discriminations
*+Generalizations
++Associations

ix.b

-Assessment of
RETENTION problems

-Assessment of adequacy
of SEQUENCING
decisions

ix.d

140




A,

B.

c.

D.

E.

BACKGROUND | NFORMATION

FIVE TYPES OF DIAQNOSIS page
ASSESSING PROFICIENCY 112-116
INTERPRETING ERRORS ON THE BASIS

OF GROUP RESULTS ON INDIVIDUAL 117-124
TEST ITEMS -

INTERPRETING ERRORS ON THE BASIS

OF RESULTS OF {NDIVIDUAL STUDENTS 125-150
ON MULTIPLE TEST ITEMS

USE OF "DELAYED" TESTING 151-154
ASSESSING SEQUENCING DECISIONS 155~158

11




A. ASSESSING PROFICIENCY

Y
ek

page

Purposes:in comparing results on
tests administered 'before'' and 113
“after'' administration of
instructional program
How to use FORM J.2(2) for

o 114
reco~ding error patterns
Purposes in recording ''by items,"
'"by groups of items,' and ''by 115
students"
Two methods for interpreting errors: 4
by results on individual items and 116

by patterns on groups of items

112




PURPOSES N COMPARING RESULTS ON TESTS

J.2.3 ADMINISTERED "'BEFORE'' AND ''AFTER' STUDENTS
IDENTIFICATION TAKE THE INSTRUCTIONAL PROGRAM
MATRIX
ASSESSING.THE IDENTIFYING WHICH
PURPOSES EFFECTIVENESS OF THE- STUDENT RESULTS
INSTRUCTIONAL PROGRAM TO USE AS A BASIS FOR
PROGRAM REVISION
~Without 'before' results to be ~Students who teuvted low "before"
used for baseline data, it is not | taking the program who test
posaible to assess the adequacy low (i.e., make more errors)
CRITERIA of the instructional program in Tafter" taking the program can

producing efficiency:

+«If, for example, proficiency
were high to begin with, high
proficiency on the after test
would not be as meaningful as
it would be if there were low
proficiency to begin with

-"Before' test results can be usea
to identify etudenis with low
entering profictency and to
determine what the program does
for them

113

provide the sample of results
which can be interpreted and
used as a basis for program
revigion




HOW TO USF “ORM J.2(2) TO RECORD ERRORS

J.2.3 . ON TESTS ADMINISTERED “'BEFORE' AND “AFTER"
DECISION STUDENTS TAKE THE INSTRUCTIONAL PROGRAM
MATRIX

TYPE OF INDIVIDUAL YTOTAL"
ENTRIES entries entries

Use each row to record the
errors each student makes
on the test. .

Use each column to record the
item(s) on which error(s)
18 {are) made.

Use the swmmary box to record
the number of students making
predetermined percentage of
errorg:

++20% or more i8 recommended

Use the bottom row to record
the percentage of students
making an error for each

test item.

Use the "RECALL" column to
record the total number of
errors each student made on
all RECALL items.*

Use the "TRANSFER" colwm to
record the total number of
errors each student made on

all TRANSFER items.*

Use the "TOTAL" columm to add
the number of RECALL and
TRANSFER errors for each
student.

Use the % column to express for
each student the percentage of
errors he made on all items. -

*Individual items should be coded by an R (RECALL) or by a T (TRANSFER) (See example below)
FORM J.2(2)

12 o ey R T ) S— | 1457 (aRORS
RRRT 11 ) O BT -
Y[a[a ]« s[7]s] s [m]n|ta]3]wu]w[is][w]v]n]s]n]a]a]=][s]a]n] = 13 v | WRE |

T3

]
[§D)] 2
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J.2.3

IDENTIFICATION

PURPOSES IN RECORDING ERRORS:
BY 1TEMS, BY GROUPS OF ITEMS, AND BY STUDENTS

_ MATRIX
METHODS OF By By By
TOTALING INDIVIDUAL GROUPS GROUPS
ERRORS STUDENTS OF STUDENTS OF 1 TEMS
Suming errors for ' Summing errors for| D. Summing errors by
each student (in a each test ttem (in RECALL items only
rov) permits: a column) permits and
««The assessment Zhgit;gzzgizz Z; E. By TRANSFER items
of tl}e .—9——7de ree of students failed a_nly permits an
profictency for that pearticulas identification of
CRITERIA lack of it) he P how to program has

has attained on

item (This may
point to need for

fatled:

iﬁisgszze"f progran revision, *«On transfer only
ingtructional szt%éﬁ;éy izg mw +«On recall and
progran o ? transfer both

+*The identifica-
tion of which
students to
gselect for
further analystis

of error pattern#

i.e., something
covered in the
instructional
program)

The number of
students exceeding
a predetermined
error rate
identifies the
degree of need of
program revision
results

“ e
wsson [ ) isueiemnmonstuavios[ ] : [ —
[ T wcoi, |tamrin|  vorar ~
1 [2 3 [« (s [o [1]e] ¢ [o[n[u]n[s[n][wlvu][w][m]n[a]a]s][a]=]r] =% sy s ]
(OREENEL




TWO METHODS FOR ANALYZING ERRORS

J.2.3 AS A BASIS FOR DIAGNOSING PROBLEMS
IDENTIFICATION
MATRIX
Analysis of group results on Analysis of results of
METHODS

++«INDIVIDUAL i tems
++GROUPS of items

H

-Identifieation of individual
test items failed by «
predetermined percentage of
students

individual students on
«MULTIPLE items

-Analysis of the pattern of errors
made by individual students

«+Does the same student make
the same or different type

CRITERIA ~-Identification of specific types of error on:
of items failed by a s
predetermined percentage of /Multiple ttems
students: /RECALL/RANSFER items
«*RECALL items
«+TRANSFER items
~Identification of total error
scores
SEE )
PAGES 117-123

125-153

1
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8 . USE OF GROUP RESULTS
* TO ASSESS PROFICIENCY

page
Three types of GROUP measures
useful in assessing proficiency and 18
in identifying the need for revision
How to interpret GROUP error scores 19
on total test -
How to interpret GROUP error scores 120
on RECALL and TRANSFER items
How to deal with GROUP error scores 121
on individual test items
Analyzing GROUP error scores on 122, 123

individual test items

117




THREE TYPES OF "'GROUP'' MEASURES USEFUL IN ASSESSING

J.2.3 PROFICHENCY AND N IDENTIFYING THE NEED FOR PROGRAM REVISION
IDENTIFICATION '
MATRIX
TYPES OF Group error score on: Group error score on: Group error score on:
''GROUP" **TOTAL test «+AT1 RECALL items +~[NDIVIDUAL test items

MEASURES ‘ «+A11 TRANSFER items

Computatior. of a group
error acore involves:
-Summing the nwmber of
errors for each
student on all test
items covering a
sub-eriterion
behavior or a
eriterion behavior

-Expressing (for each
student) the number
of errors he made as
a percentage of the
total number of
errors possible
(total number of test
items)

-Counting the total
number of students
exceedirg a
predetermined error
percentage and
expreseing that
number as a percent-
age of the total
number of students
taking the test

Computation of a group.
error gcore tnvolves:
-Suming the number of
errors for each
student on all RECALL
items geparately wul
on all TRANSFER items
separately

-Expresgsing for each -
student the number of
RECALL (TRANSFER)
errors he made as a
percentage of the
total number of
RECALL (TRANSFER)
errorg possible

~Counting the total
nunber of students
exceeding a
predetermined error
percentage and
expregsing that
number as a percent-
age of the total
number of students
taking the test: two
percentages are foind
one for RRECALL and

Computation of a grou
error score involves:

~Surming the nwmber o
students for each
test item

-Expressing the sum
{of students) as a
rercentage of
atudents makinn
errors on that itenm

-Student #1 - Hade
errons on 5 lest items
out 0§ a total of 50
Ltems, for an envior
Ahate of 10%

-Student #2 - Made
erhons on 10 Ltems,
fon an erron nate o0f
10%

-Student #n - Made X
QANONS fOR an eron
nate of Y%

-15 out of 50 siudents
had an earon hate of
20% on mone

-30% of the students
exceeded an evwon
rate of 20%

~-Student #1 - Made no
errohs on the 20
RECALL Litems, for an
evion nate of 0%, and
5 eanons on the 30
TRANSFER items, for an
enon nate of 17%

-Student #n had an
erton nate on RECALL
Ltems of X% and on
TRANSFER .[tems of V%

-5 out of 50 students
{on 10%) had a
REgALL evon nate of
20

-20 situdents ouz of 50
lor 40%) had a -
TRANSFER enron hate
of 20% on monre

one for TRANSFER
119 120 121
e.g., e.g., e.q.,

-On test Ltem #1, 20
students out of 50
students, on 40% of
the whole ghoup, made
eonrs

118




J.2.3 DETERMINING HOW TO INTERPRET
T GROUP ERROR SCORES ON TOTAL TEST
DECISION
MATRIX
A HIGH percentage of students A HIGH percentage of students
score below a predetermined score above a predetermined
CONDITIONS error rate error rate
‘ on TOTAL test* on TOTAL test*
~-Congider the program in -Definitely comsider the program
reasonably good shape in need of revision
~Review the RECALL and TRANSFER -~Review the RECALL and TRANSFER
ACTION scores to determine whether the scores to determiine the extent
TO TAKE errors which do occur divide up of difference between the two

between the two types of items:
s+Evenly, OR
e sUnevenly

(See page 120 for next steps to
take)

-Review the error rates for
individual test items to determing
if there are unusually high error
rates for particular items
(See page 121)

types {as a bagis for interpret-
ing posstible program weaknesses)
(See page 120)

-Review the error rates for
individual test items to determi
if there are unusually high error
rates for particular items

{See page 121)

*Which predetermined error rate is selected is arbitrary; a 20 percent rate is

a convenient and often used rate.

e.g.,

~In a twout sample of 40 students,
90% 04 the siudents had erron
EXAMPLES nates of 19% on Less

-Furthen neview of results would
be conducted to identify specific
‘types of Learning jailure which
could serve as the basis fon
modes progham hevisdion

€.Q.,

-In a thuout sample of 40 students,
405 of the students had erronr
nates of 20% on monre

-Detailed neview of group resulfts
and of nesults fon individual
students (on mubtipfe Zest Ltems)
appear in orden as a means 0f
ddentifying the Learning faillures
which have occuwired

119




DETERMINING HOW TO INTERPRET GROUP ERROR SCORLS

.Jd.2.3 ON RECALL AND ON TRANSFER TEST I TEMS
DECISION -
MATRIX
Error rates Error rates Error rates
by types of items: by tvpes of items: by types of items:
CONDITIONS RECALL: Low RECALL: High RECALL: EEE
TRANSFER: Low TRANSFER: High TRANSFER: High
The group error rate An equally high RECALL| RECALL rates are low
for all test items is | and TRANSFER rate is and TRANSFER rates ar
low, “and further not diagnostic of high:
analysis reveals an specific types of . " .
even distribution of | problems: ~Constder 'generalisg
low ervor rates for , s , P
ACTION RECALL and for -Consider the entire learning failure,
T0 TAKE TRANSFER ttems: progran in need of AND

-No diagnostic clues
are provided by these
results

~It may still be

* useful to look at
individual test items
to determine whether
there are items on
which unusually high
error rates occur
(as a basis for
search for specific
sectiong of the
program to account

for this result)

revision
-Do further analyses:

**Review group
results on
tndividual items
(See next page)

**Review individual
results on multiple
items . (See next
section on page
125)

-Do further analyses:

**Review group
results on
individual items
(See next page)

+*Revien individual
results on multipk
items (See next
section on page
125)

EXAMPLES

eIgC’
RECALL Results

10% o4 the student
sample made Lesd than
20% enrons on /Le_eau.
Ltems ‘

TRANSFER Results

15% of the student
sample made fess than
20% errons on Thansfen
items

e.g.,

RECALL Results

25% of the student
sample made more Lhan

20% ernons on /wcau
Ltems

TRANSFER Results

40% of the student
sample made more than
20% errons on fransfer
Ltems

e.g.,
RECALL Results

5% of the student
sample made fLess than
20% ernons on recall
Atems

TRANSFER Results

35% of the student
sample made more than
20% ennons on Iransfern
L Lems
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J.2.3
DECISION
MATRIX

DETERMINING HOW TO INTERPRET
GROUP ERROR SCORES ON INDIVIDUAL TEST {TEMS

CONDITIONS

LOW gr?:g srror rate
on individual test jtems

HicH¥ group error rate
on individual test items

ACTION
TO TAKE

14

-Do not do any further analysis

-Group error rates per 8e on a
ingle test item are not
diagnostic

-When revising the program, review
the portion nf the program
relating to a specific test item
for poasible deficiencies

-Obtain additional information
about the types of wrong answers
produzed as a means of gaining
diagrostic information (See
next page)

EXAMPLES

e.qg.

-0On toat item #13, 9% cf the
student sample made errons

e.g.,
-On test {tem #13, 34% of the
student sample made errons

-Analyze the §requency of
particulan types 0f eviors made
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TYPES OF ERRORS WHICH CAN BE IDENTIFIED

J.2.3 WHEN ANALYZING GROUP RESULTS ON INDIVIDUAL |TEMS
IDENTIFICATION
MATRIX
TYPE GF j : OMISSION WHICH incorrect ACTION
ERROR of a correct ACTION was taken

I ~-Either on a multiple choice item |-Either on a multiple choice item

or on a production item, students| or on a production item, students.

may omit an answer may give an incorrect ansuwer:
-~FORM J.2(1) may be used to **May take an ACTION which is

indicate how many students associated with a class of

onitted an answer for a INDUTS other than the one used

particular test item in the test item

(Time students for test item #1 -fORM J.2(1).may be used to

below) tdentify which wrong ACTION (out

of the two or more--for the two
or more classes of IVPUTS
involved in the problem)

*+Rows b, e, d, e com be used to
designate wrong ACTIONS +, it,
111, ete.

(In the example below, 32
students took ACTION i, which
was wrong, and 13 students ’
took ACTION ii, which was

wrong)
_ g |
EXAMPLE  Tasx ANALYSIS DIAGRAM FORM J.2(1)
"‘.“'”u';‘ 1ETIoY T . Form J.2(1]
Gcall te - LESSON : {SUB-)
ITEM #'S
Recal) aLld —= Arion 2.5 —_— ;;“ﬂ 1 2 3 4 5
Transter fa.ifl  [(d : . 5
omisslions
b, 32
Secall v | ALTIoN 2.0 — l
Traaster Ib.lii }-—‘ . €. '3
' i1
Recall lc.i F
: d.
_J kil
Recall el  e— ACTIDN Y. —i
e,
Transfer de.iil i

*This 18 correct ACTION (because test item used a "le'' INPUT)
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DETERMINING HOW TO ANALYZE AND INTERPRET

J.2.3 CROUP ERROR SCORES ON INDIVIDUAL |ITEMS
DECISION
MATRIX
To RECORD To INTERPRET
GOAL GROUP error results GRGUP error results
for individual test items for individual test items
i

-For test items (identified on ~-Interpretation based on individua
FORM J.2(2)) on which there are items is undependable
high group error rates, select -

ACTION the test papers (or answer HOWEVER

TO TAKE sheets) of all those students

who made errors on a particular
ttem

-0 FORM J.2(1}, eode rows a, b,
e, d, and e for types of errors:
= «Omission

* *Wrong ACTION:
ete.

-Record on FORM J.2(1) the
frequency with which each type
of error is made

t, 11, 111, Zv,

-Identify whieh type of error
predominates:

s« An cmigsion

s*Which incorrect ACTION is
most frequently taken

-This ean form the bastis for
analyzing program materials to
account for this particular type
of error pattern (See next page)

FORM J.2(2) FORM J.2(1)
RN s [ T c— S " Pt tr] Snta— [P
@ 0000 000UC TG ..;‘;::’_Z_;_I a[a[w[e]w]alo]n]s]a]e]n][n]a][a]u]e
St S O O L
:—‘b— 4 | - . ' i l ,A 1l
= 1 F[ T T it k i
Q
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DETERMINING HOW TO INTERPRET

J.2.3 GROUP RESULTS ON INDIVIDUAL TEST ITEMS
DECISION
MATRIX
OMISSION ROUGHLY EQUAL UNEQUAL DISTRIBUTIONS
CONDITIONS of response DISTRIBUTION of types of
of types of wrong ACTIONS
wrong ACTIONS (one type of incorrect
ACTION predominates)
INTERPRET as: INTERPRET as: INTERPRET as:

-A failure to acquire | -An unsystematic -A systematic learni

relevant ckills learning failure (of failure (cf relevant
ACTION (either discrimina- relevant skills) akilles) |
TO TAKE tions, generaliza-

tions, or assocta-

tions)

-Which skill 18 not -Which 8kill is not -One or more of the
acquired i8 aequired is relevant skills has
indeterminate indeterminate been learned

incorrectly
s 8
L ]
The test item involves classifying an example of a
lever as a lst, 2nd, or 3rd class lever. The example
used is a Ist class lever.
e.g., e.g., €.g.,
EXAMPLE ~0f those making enrons,|-0f those making errons | -04 those making

approximately 75%
omitted making any

on this item, 33%
omitted answering,

eons on this Atem,
80% endonsed Znd

hesponse 33% endonsed Znd class,| class fLever
No Leanning has %23% endonsed 3rd | . (oipune is
occwured Aystematic
-The failure 44
unsis tematic
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NOTE:

As an introduction to procedures

to follow in interpreting learner
difficulties which result in
errors on tests, REVIEW PAGES
73-90 IN SECTION "F" OF THE
HANDBOOK.

FOR INDIVIDUAL STUDENTS y
ON MUCTIPLE TEST ITEMS

page

Three ways multiple test items :
make interpretation of error 128, 129
patterns possible ‘

Forms to use in analyzing
error patterns on multiple 130, 131
test items .

Procedures for filling out,
scoring, and analyzing FORMS 132, 133
J.2(1) and J.2(3) for individual ’
students

Identifying error patterns ] 134, 135

FOLDOUT with subject matter
examples )

Selecting students whose test
scores should be analyzed for 136
error patterns

Guidelines for estimating confidence

wi th which interpretations can be 137
made
I1lustrative error patterns and 138-147

interpretations

Recommended procedures for 148
identifying error patterns

% The procedures recommended in this section represent an innovative and,
ag of March 1973, an unvalidated approach for diagnosing learning failures.
Moreover, because the procedures are highly complicated, the reader is
advised to: review this section, attempt the associated WIRKBOOK
exercises, and, should ke experience difficulties, shrug them off.
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FOLD OUT THIS PARE
AND REFER TO IT WHILE
YOU READ PAGES 128-140.
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EXAMPLE

INPUT ACTION QUTPUT

Recall 1la.i

Recall la.ii — - ACTION 2.1 _ —_—

Transfer la.iii

Recall 1b.i

Recall 1b.ii —> ACTION Z.ii —_—>

Transfer 1b.iii

Recall lc.i

Recall lc.ii N "~ ACTION 2.iii |

Transfer lc.iii
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THREE WAYS MULTIPLE TEST ITEMS ASSIST IN DIAGNOSING

J.2.3 THF TYPF OF LEARNING FAILURE WHICH HAS RESULTED IN TEST ERRORS
MATRIX
;o) 2 3
ANALYSES Sampling Assessing the Comparison of
MULTIPLE [TEMS of INPUT classes CONSISTENCY RECALL and TRANSFER
ALLOW of errors ttoms
Multiple test items Use of multiple test Use of multiple test
permit to be items allows the items, some RECALL
represented in the assessment of the items and some
| test: consistency with which| TRANS:ER, permits a
AAVIVIAVI Y S e '.'.'..“;‘,,";x PETES ~~-1.~'-: .
CRITERIA _mo or more Of the L OO0 KIite wllliiZ, eof/!l)(u ison Of.
INPUT classes which ~-Is the same or a -Errors occeurring in
have to be different wrong one but not the
t diseriminated ACTION taken to two other type of test
or more INPUTS item
and/or belonging to the T S
-Errors oceurring in
-Two or more members same elass? :
o 4 both types of test
belonging to the same Ts the TEome
INPUT class which -is the same or a rems
require generaliza- égfzggggz_wrong
tion action taken to
INPUTS belonging to
all the INPUT classes
. " or to sone of the
JINPUT elasses?
____ .
Multiple test items Multiple test items Multiple test items
permit the sampling of:|{permit the assessment |[pcrmit & comparison of
EXAMPLES ~The three classes of of whetner errois aie RECALL and TRANSFER

(See illustration
on opposite page
for notation)

INPUTS:
1c):

«+Three test items
can provide one
example from each
class

(ta, 1b, and

~-The multiple members
within each class:
(i, i1, and iii):
++Nine test items can
provide one example
for each member
represented in the
diagram ’

_Incorrectly taken:

consistent or
inconsistent:

-1s ACTION (2.ii)

«For just (ia.i),.or

«+For (la.ii) and
(la.iii) as well

-1s ACTION (2.11)
incorrectly taken:

«+For just class la),
or

«+For both class (la)
and (lc)

items:

-1s ACTION (2.iii)
incorrectly taken:

*+For just TRANSFER
(1a,ifi), or

«+For both RECALL
(1a.i) and TRANSFER
(1a.iii)

129




FORMS TO USE IN ANALYZING

J.2.3 PATTERNS OF ERRORS ON MULTIPLE ITEMS
IDEHTIFICATION (ON TH!S AND ON OPPOSITE PAGE)
MATRIX
FORMS FORM J.2(2) ' FORM J.2(1)

T . —~
~Irom FORM J,5(8) students with ~-Fach student has a FORM J 2(1)

J high error scores are selected filled out
to comprise the sample for

-His responses to each test item
are recorded on the form

CRITERIA pattern analysis

-Rows a-e are used to record the
following error information:#*

a: ACTION for class la taken
b: ACTION for class 1b taken
e: ACTION for class lc taken
d: ACTION for class 1d taken
e Omissions

-Templates are used to identify
types of errors made (See page 134
for procedures):

s+For each INPUT class

**For RECALL and TRANSFER

*Record which wrong ACTION was taken; e.g., if the INPUT presented in the test item
was a class 1b IHPUT and student produced the ACTION which is supposed to be
“associated with class lc, an X would be put in row c; an X in row d would mean
that the ACTION for class 1d was produced.
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Formd2{2)

eesson] ] susicanuemionseravior ] " resTERRORS

ITEMS 1HANSFER | TOTAL %
STURENT. < =g No. of
RENTS|1 {213 fafste |7 |s]alw|n]iz|13[re]15{16]17[:8] 19 20 20]22|20{ 24|25} 26]27 ho. = No- uf
- - $
.
Percentage ne
of Sedoniy s

1 2 oa
options Endorsed] 3 IR RN E RS

Form J2(1}
LESSON : (SUB-} CRITERIDON BEHAVIOR (: SUMA'"  * OF ERRORS ON CAITERION TEST
. {TEM 45 - v
. 4 5 € ? ] 9 10 | N 2] 13 1415 |16 17|18

a

Total Number
of People
Wakmg Eroms

% ot Group
Wakmg Error

L ]
Requiremen ;

ANPUT recatt

INPUT transter

ACTION cocat!

ACTION transher

O DCT
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FORMS TO USE IN ANALYZING
PATTERNS OF ERRORS ON MULTIPLE ITEMS

FDENTIFICATION (ON THIS AND ON OPPOSITE PAGE)
MATRIX :
FORMS FORM J.2(3) - TABLES
—b——

-For each student the types of
wrong ACTIONS taken which were
identified on FORM J.2(1) ave

CRITERIA recorded on FORM J.2(3),

separately:

»+*By each INFPUT class

**By each ACTION class taken
3)++By RECALL <items

**By TRANSFER items

-~The typeu of errors are .
sumarized and categorized (5)

-An error pattern is identified
for the student (o)

-

(See page 133 for procedures)

-The student's error pattern(®)is
compared with patterns in the
tables provided in this section (7)
and the type of Zearnmg fatlure
identified

(See page 133 for procedures)
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FORM J.2(3)

O

ERIC

Aruitoxt provided by Eic:

TABLE

ﬁ

wIsson [: SSUS LAYV ERION BEWAVION :] STUDINT N4l vus
3
Uulrluum ARy
CLAZS OF ACTION TAREN A OF Hkus
e e v e st e S s
F‘I
. .
o
. "
- - o oy 5
et coass
ot
- w
T
. v
[Ue-R R —
it omaen o any
[ope.
weca 6
PATTERN "o cmay
[Sp—
4 TRANSEFR yemme
;"‘ R ARY (1t
CLASI O ACTION TAKEN L ANTUNTIY LN

o~y
Lz

(5}

' n " " v emenen ot o "L
fcovvact
carret
" “
corrct
. et
€uays
correct|
" "
corieet oo b
"
v
— ooy e oms
~ e
TRANSS ER
PATIERN e
LI

Corcect ACTITNS AMSMATCHE D VIFICULIne S
AC“(JN‘ P T T Contiand atst T peaeatea
AL
) )SF{R’ Y Dircrimination V Gencralization
N o } 2 Assoclation 1
H o
Sewer  RECALL I TRANSFEN ,; N
—_—
INPYTS R
> P
o TRANSFLK ¥ Diserinlaatinn y CGeneratization
cony
5 o MBANSFEL 7 Assoclatlon 2
caims
.u
fewes  JRECALL TRANSFER 3 1y
eyt
TRANSFIR | - - . ]
d . foan
P Disceinination Seanrallization
6| wm  IrRANSFER % Assoclatinn 2
ctanet
——
-
e JRECALL TRansFER{ | a N
INryTS
<>
jnd Y Bisceimination V fenceallzation
cimwes
4 el 2 Association H
-
cares  {TECALL TRAUSFER 3 2
NPUTS
A
e 1 Olscrimination ' feneralizstion
e
r
o o TRANSTER TRANSFER 2 pssoclation 2
o
clasws | RECALL 3 2
INouTS
>
o
s ' 1 ~
ome
clowar 3 2
-
oy L] 3
s L
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Sub-STEP

J.2.3 PROCEDURES FOR COMPLETING FORM J.2(1) FOR EACH STUDENT
1. Ildentlfy the INPUT class sampled In each test 3. Rccord {from original test psper} the
Ttem with a Roman number: Class !, T, e, ACTION taken {}f any) or omisslion
Y, ste, . (Ho entry in a colum means that ltem
2. Use rows for ACTION classes corresponding to was correct)
INPUT classes (I-1V, oic.), pius a row for &, ldentify by checking the approprlate category
omlsslons whether a test item requires INPUT RECALL or

INPUT TRANSFER

(Proceed below to procedures for preparing
a template for .scoring types of errors)

FORM J.2(1) EXAMPLE

——an
ull'-" ' 438 1 €I TT @20M gt 24 veO8 maA Ry OF £RSCAT WL HITT RO FTST

L] -In 1 s fafe]n -{'-u—rﬁ Wlmluin mlnlain|nlaln]s

[ 185 L1 in ] BRI BTN "P
) »”
0 ] 1 T
il 38 U JNN OV SRR (NS GO OV
l("“. i . -l
. ]
pr1on 10+ \34

-
pCTiow (¥

-

naleelon

S
e
—— e

[ o
e TEe]

—
Bl
w—(g}’ ‘ ¢ el 2]

-~ r— v ¢ ‘ ¢
- — . .
v B
i -
pr——.

PROCEDURES FOR PREPARING A SCOR!iiG TEMPLATE

l. Create a template for euch of the IKPUT 2, For each INPUT class, add up separately for
classes Involved in the criterlon ar sub- RECALL items and for TRANSFER ftems:
criterion behavior:

«sThe template should expose 2}l the
test ltems and the possible answars

«The number of correct answers
=The number of Incorrect ALTIONS taken by

for each class of INPUTS type (le., 1, 11, 111, ete,

«.In the exanple below all the answers - ~The number of onlsslons
to ltems for INPUT Class | are eeln the examptle below these results are
expased showm ¢

+.0n one Item F1 a Class [11 action was JFor RECALL items (no correst =nzweis,
taken; and on l6. a Class [ action one Il wrong ACTION, one 1) wrong
was taken ACTION)

JFor TRANSFER ltems {no correct answers,
one 11 wrong ACTION, no |}l wrong

ACTION)

FORM J.2(1) AS A TEMPLATE (EXAMPLE)

o s B
armae [ ) mesmmmree wnacs: Suamia ey OF #3003 O CHIITROW FTET

=TT 1TTr-1T--1 TR [T o]

o cO
porion 1 _

.
pcvion 11

beviow il

h:n-.- "

Q
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PROCEDURES FOR RECORDING TEMPLATE RESULTS ON FORM J.2(3)

(:j; Record the sums obtained from
the template analysis on
FORM J.2(3):

««For each INPUT class

++Separately by RECALL
and TRANSFER items

®

)

Py
Ll

€

e

Summarize the results of the
analyses for each INPUT class
by the: following categories:

*«Number correct
*+Number omitted

**Number of consistent
mismatches of INPUTS
and ACTIONS

*«Number of inconsistent
mismatches of (NPUTS
and ACTIONS

Obtain an error pattern by
adding up the number of classes
resulting in each category

*+*SEE NEXT PAGE FOR PROCEDURES

FORM J.2(3)

EXAMPLE (RECALL portion only)

Template analysis

CLASS OF ACTION TAKEN

RECALL rlems

SUMMARY OF
NG OF ITEMS

Reeord in(:)is

15 recorded here » L v s e oo S g1 pmeang mad aned
Read record Ao l | @ || o , categorized here in(2)
as follows: Y P ~For INPUT Class I:
-For INPUT e, e et ool g ++Zero correct ACTIONS
Class I: e = ..
w ) ;1o **Zero omissSions
**Zero st . .
correct ACTIONS ] **Two (inconsistent)
o . 7 mLSraTentngs
**Cre Class i s ey . o
ACTION é o . A portion is filled out
zn(:)by adding up
**Ore Class III N e | g /1 results in e.g., no
ACTION - INPUT classes resulted
-Ete. in omissions

PROCEDURES FOR COMPARING OBTAINED PATTERN WITH PATTERNS

IN TABLES

1. Using both the RECALL pattern
and the TRANSFER pattern you
have obtained (the example
above has oniy RECALL), find
a table in this section of the
HANDBOOK with which it
corresponds.

2.

If there is a table to match
the one you have obtained,
read off the diagnosis.

Repeat all these procedures
for all students whose results
are to be analyzed in detail.

TABLE

O—

EXAMPLE

ACTION
omitted

DIFFICULTIES

=@

Indhcated

Correct .
ACTION

INPLUTS

o

0 RECALL 1

LI,

:::‘ RECALL RECALL | RECALL 2 2 Discrimination
- 3 3 Association

ACTIONS MISMATCHED
i c
~—
1

§




J.2.3

DECISION
MATRIX

DETCRMINING HOW TO DEVELOP A RECALL OR TRANSFER PATTERN
BASED ON THE SUMMARY OF NUMBER OF 1TEMS .
FALLING INTO EACH CATEGORY (BY CLASS OF INPUTS)

CONDITIONS

ALL items for a given
INPUT class fall
into ONE cell:

*+All correct, OR
**All omitted, OR

*+All consistently
mismatched, OR

*+All inconsistently
mismatched

ACTION
TO TAKE

in keeping with the
100% endorsement

~Categorize that class

Items for a given
INPUT class are

approximately equally
divided across cells

-Do not categorize that
class

-That automatically
makes it impossille
for the subsequent
totaling of the number
of classes falling
into any category from
being "all classes™

The RECALL patternm or
the TRANSFER pattern
would, therejvre,
tnvolve either "no"
classces or 'some'
classes

A MAJORITY
{or near majority)
of items for a given
INPUT class fall
into ONE cell

-Categorize that class
in keeping with the
majority endorsement

- SEE NOTE BELOW

*The larger the

number of jtems there are covering an THPUT class AND the more of

them falling into a given cell, the more dependable the finding and the more

dependable the

diagnosis based on it.

INPUT
CLASS

EXAMPLES

SUMMARY OF NO. OF ITEMS

congistent incongistent

correct  omission musmatching

SUMMARY OF NO. OF 1TEMS

consistent inconsistent

correct  OMISSICr. mismatching

SUMMARY OF NO. OF ITEMS:

consistent Inconsistent

correct Omission mismatching

: b

1 2 1

-On all foun test items
covering Input Class
#1, the student
omitted an answen

-INPUT Class *1 shoutd’|
be categonized as
Howed”

-INPUT Class #1 would
not be categonized

-A near majority of
Ltens falls into the
"oonsistent mismatch-
ing" categonis

-Categorize INPUT
CLass #11 as

- "eonsdstenthy
mismatched"
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EXAMPLES "ILLUSTRATING HOW TO FILL IN

J.2.3 A RECALL OR TRANSFER PATTERN
EXAMPLES
SUMMAR
SuwwaRy OF - #1 DISCUSSION
correct  Omission m"::,‘:;\:':;rufmm"' -Each of the four ‘‘categories"
@ is applicable only to ‘'some' @
' 1 1 1 2 |- INPUT classes

-]~ 4 se'"Correct' is appiicable onl
vl o o 4T © 55 ’

@ to Class |11

e +"Omission" is applicablz only
cas "5 0] ofo to Class IV ()
- — A : «+''Consistent" is applicable
OB EEREREE only to Class Il
@ +*"Inconsistent' is applicable
v 2 Y 0 3j--' to Classes | and V @
consistent tnconsistent
correct  Omison mismatching
I FILL IN
o clanm ERROR PATTERN
HERE
@__ — P SOme classes / / / /
al! classes
#2
SUMMARY OF DISCUSSION
A, -The category ''correct" is ®
carrect  omission mismatching appl icab]e to ﬂ classes
. ~-The category ''omission' is
] 1 4 0
applicable to no classes
" 0 2 3 0 -The category "'inconsistent' is
applicable to no classes
- " H n o
WUt 1 | 3 0 The category ''consistent’ is

applicable to all classes @

v 0 0 3 2

@\ I \  consistent inconsustent
~N

correct Ormssion "‘"’m'ch"\g
v ®
no classes v/ v/ v/ -

some classes

all classes /‘. - - @
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HOW TO SELECT STUDENTS WHOSE PERFORMANCE

J.2.3 ON MULTIPLE TEST ITEMS SHOULD BE ANALYZED
DECISION
MATRIX
Students with Studeﬁts wi th
STUDENT
PERFORMANCE LOW error rates HIGH error rates

ON TOTAL TEST

on TOTAL test:

i.e., less than a 20% error rate

on TOTAL test:

i.c., more than a 20% error rate

ACTIOR
TO TAKE .

-Do rot inelude thé results of
these students in the detailed
analysis of error patterns

~Conetder the resulis of these
students for inelusion in the
detailed analysis of error
patierns

~Select from among these students
those with error rates in the
range of 30%-60% (if avatlable)

-Exelude students with error rates
of 70% or higher

~Select a sample of approxzimately
ten to twenty students for this
analusis

RATIONALE

tow frequency of errors makes it
difficult to detect patterns of
errors :

-A small sample of students is
recommended (i.e., n = !0-20)
because this type of analysis
is time consuming

-Error rates in excess of 60%-70%
are probably indicative of no
learning having occurred rather
than of specific failures to be
diagnosed

13§




J.2.3
DECISION
MATRIX

VARIABLES TO CONSIDER IN ESTIMATING
. THE CONFIDENCE WITH WHICH INTERPRETATIONS CAN BE MADE

CONDITIONS

ACTION
TO TAKE

-The more test items there are
reflecting the same crror pattern

AND

-The more students there are
exhibiting the same error pattern

INTERPRET

-The more test items there ave
reflecting the same error pattern,
the low:r the probability that
the results were obtained by
chance

-In combination with the above

of students exhibiting the same
error pattern, the more dependabl
the interpretation

-The key variable, however, is the
number of test items

finding, the higher the percentagj
e

~The fewer test items there are
reflecting the same error pattern
AND

-The fewer students there are
exhibiting the same error pattern

INTERPRET

~The fewer test items there are
reflecting the same error pattern
the higher the probability that
the results were obtained by
chance

-In combination with the above
finding, the lower the percentage
of students exhibiting the same
error pattern, the less dependabl
the interpretation

EXAMPLES

-There are twelve test items, each
item having a different example
of a lever (four examples for
each of the three classes of
levers)

-All four items from one of the
classes are given the same wrong
classification

-The probability of this occurring
by chance is relatively low

-Interpretation Is easier to make

-There are three test items, each
item having a different example
of a lever (one example for each
of the three classes of levers)

-One item from a class is given
a wrong classification

-The probability of this occurring
by chance is relatively high

-Interpretation is harder to make




AN EXPLANATION OF WHAT THE DIAGNOSTIC TABLE ENTRIES SIGNIFY

Each of the numbered statements below refers to a comparably nuwmbered
section of the illustrative dzagnostzc table below or to the task analysis
table on the opposite page.

1. Rows in the table indicate how many classes were treated in particular
ways by the student: all the INPUT classes, some of them, or all of
them. For the example on the opposite page, that means, how were each
of the three classes treated by the student. All means that three
classes were treated in a particular way; some “means that one or two
were treated i.. a particular way; and no means that none of the classes
were treated in a particular way.

2. (Coiumns identify the ways in which INPUT classes were treated:
*+Correct ACTIONS could have been taken
+*ACTIONS could have been omitted
«« INPUTS and ACTIONS could have been mismatched:

/Consistently (i.e., multipie items from the same iNPUT class
led to the same wrong ACTION, belonging to another class)

/inconsistently (i.e., multiple items from the same INPUT class
led to varied wrong ACTIONS)

3. The different pattern applying to RECALL items and to TRANSFER items
are indicated by entried labeled RECALL or TRANSFER

4. Multiple entries for either RECALL or for TRANSFER items are possible
indicating that classes can be treated in a variety of ways (correct,
incorrect, and with omission)

Lo £. Diagnoses appear in the last two columns.
ILLUSTRATIVE DIAGNOSTIC TABLE#
Correct ﬁACTION ACTIONS MISMATCHED DIFFICULTIES
ACTION omitted consistently  inconsistently Contraindicated ) Indicated
INPUTS
o 3)
(44 no TRANSFER 1 Discrimination 1 Generalization
classes
] some 2 5 iati 2
‘\ classes ssociation
Zemes | RECAL L@ TRANSFER| |3 3

Athe i1llustrative table siwould be read as follows: on RECALL items all INPUT classes

were treated correctly (i.e., the correct ACTIONS were produced): on TRANSFER items:

no INPUT classes resulted zn onission of an answer, and all INPUT classes resulted in
Inconsistent mismatching of INPUTS and ACTIONS.

INTERPRETATION: fThe rost kacZy difjhcultu indicated is "generalization.'
descending order of prooab17ztj, the dLincultzeu contraznutcated
are "diserirination” and "association.’

Polh AUl

o laaX n:‘o




TABLES

The next several pages present
diagnostic tables interpreting
error patterns which are more
easily interpreted than other
possible patterns. Whenever
the patterns you encounter in
your work are not illustrated
here and it is unclear what
learning difficulties produced
test errors, you may have to
resort to the administration of
diaghostic tests and interview
probes (See Sub-STEP J.2.4).

FOLD OUT THIS PAGE FOR
SUBJECT MATTER EXAMPLES
WHICH WILL BE USED TO
ILLUSTRATE ERROR PATTERNS
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ILLUSTRATIVE SUBJECT MATTER AND TEST ITEMS

CRITERION BEHAVIOR: To classify examples of levers belonging to each of
the three classes of levers.
CRITERION TEST: Twelve test items comprise the criterion test:

-Four items apiece test for each class of levers
(INPUTS)

++0f the four items for each class:

/Two are RECALL items (containing examples used
in instruction)

/Two are TRANSFER items (containing examples not
used in instruction)

EXAMPLES USED IN EACH
OF TWELVE TEST ITEMS:

Class | Class i1l : Class 111

RECALL

RECALL

TRANSFER

TRANSFER N e mm<///’j;Z;’
T —




SOME DIAGNOSTIC TABLES

143




INPUTS
v

no
classes

some
classes

classes

INPUTS
9

no
claszes

Tome
classes

all

classes

INPUTS
¥

no
<lasses

some
classes

all
classes
IMPUTS
L 4

no
classes

some
classes

all

classes

INPUTS
¥

no
classes

some
classes

all

classes

INPUTS
O

no
classes

some
classes

all
classes

Correct ACTION ACTIONS MISMATCHED DIFFICULTIES

ACTION omitted consistently  inconsistently Contraindicated Indicated
RECALL RECALL Systematic
TRANSFER| | TRANSFER ! piscrimination ! association

RECALL

TRANsm

#4Racall and transfer items care

3 Association

2 Generalization 2
RECALL 3 3
TRANSFER
s
*Recall and transfer items are mismatched in the same way.
RECALL RECALL 1 i
TRANSFER| | TRANSFER

2 Discrimination

3 Generalization

rigmatehed in different ways.

) 1
NECALL RECALL RECALL 2 2
TRAKSFER TRANSFER| TRANSFER
3 3 Discriminations
i 1
2 2
3. 3
7
&
1 1
2 2
3 3
1 1
2 2
3 3
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2.2.3

EXAMPLES ILLUSTRATING PATTERNS ON OPPOSITE PAGE#

EXAMPLES
RESULTS INTERPRETATION
PATTERN All classes of levers have b. (1) Since each of the quartets
#1 been m!smatched, for both of items represents a
RECALL and TRANSFER items different class and all
- X ; . quartets were classified
The mismatching was consistent: in different (wrong) ways,
(1) Each of the classes of diserimination is NOT the
levers (1, 11, 1) led to problem
?]%ﬁ{{%ﬁs?l (wrong) ACTION b. (2) Since members of each
PEUS quartet represent the same
I lass and each of the
(2) Each of the examples within ¢ ;
a class led to the same Zj:ge?zrzggjazzgad the
i . il E
(wrong) ACTION (labelTng): generalization 18 NOT the
«+1, 2, 3, 4 were problem
classified as |11 b. The problem is ome of
+*5, 6, 7, 8 were systematieally wrong
classified as | asgsoctations
«+9, 10, 11, 12 were
classified as |
PATTERN All classes of levers have b. (1) Classes which should have
#2 been mismatched, for both been treated differently
RECALL and TRANSFER items were treated alike
The mismatching was (2) Examples within classes
inconsistent: which should have been
(1) Some of the classes were éqeated z%zke were treated
treated the same way other ~differen Y
classes were: b. The problem ig probably one of
el and 11 were treated i§scrzmznatzon and generaliza-
the same way; OR ron
*+1 and 11} were treated
the same way; OR
*+1l and |1l were treated
the same way :
(2) SOME of the exémp]es
within a class were treated
with a different {wrong)
response:
*+1 and 3 were classified
1
++2 and 4 were classified
it
PATTERN Some classes were treated b. Problem may be that of
#3 correctly; some incorrectlyY discrimination
Incorrect treatment was
consistent for some classes
and inconsistent for others

*Numbers used in the example refer to the test items on foldout page 140

ERIC
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Correct ACTION ACTIONS MISMATCHED DIFFICULTIES
ACTION omitted consistently  inconsistently Contraindicated Indicated
INPUTS
v . "
ot TRANSFE 1 Discrimination 1 Generallzation
classes
4 some 2 Association 2
classes
alt
classes  [RECALL TRANSFER 3 | 3
J
INPUTS
- — —
no TRANSFER 1 Discrimination 1 Generalization
classes
some TRANSFER . 2 Association 2
5 classes
all
classes RECALL TRANSFER 3 3
"gTS -
no TRANSFER V piscrimination 1 Generalization
classes A
6| 'some [TRAHSFER ' 2 Association 2
classes
an RECALL TRANSFER 3 3
classes
INPUTS .
A 4 ) ]
no ¥ piscrimination 1 Generalization
classes
7 st 2 pssociation 2
classes
all RECALL TRANS FER . 3 3
classes R
INPUTS
A 4
no 1 piscrimination 1 Generalization
classes
g| ome TRANSFER TRANSFER 2 Association 2
all
classes RECALL 3 3
tNPUTS
A 4
no 1 1
classes
some 2 2
classes
all
classes 3 3
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J.2.3

EXAMPLES ILLUSTRATING PATTERNS ON OPPOSITE PAGE*

EXAMPLES
RESULTS INTERPRETATION
PATTERN On RECALL items, all classes a. Since all RECALL items are
#4 and members within classes correct, correct
have been correctly treated diseriminations and

Mismatching of INPUTS and assoctations haie ooccurred

ACTIONS occurs for TRANSFER b. Only TRANSFER items ave
items only ineorrect--suggesting that
b.1 Consistent generalization to unencountere]
' examples has failed

b.2 Inconsistent :

In some cases TRANSFER items
are correct (for some classes)
or are omitted {for some
classes)
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DETERMINING HOW TO USE RAW DATA OF

J.2.3 PATTERN ANALYSIS TO GAIN FURTHER DIAGHIOSTIC INFORMATIOH
DECISION
MATRIX
TYPE OF Data in matrix Data in matrix
i NFORMAT{ON on FORM J.2(3) on FORM J.2(3)
AVAILABLE regarding INPUT classes regarding ACTION classes
For each student For ea.h student
in the diagnostic sample: in the diagnostic sample:
-Observe for each INPUT class -Observe for eachi ACTION class
ACTION where the errors pile up; i.e., where the errors pile up; i.e.,
TO TAKE in ACTION Class I, II, III, IV, in INPUT Class I, II, III, IV, or
or V, or in an omission V, or in an omigsion
-Observe whether [or other INPUT |-Observe whether for other ACTION
classes the pile up is: classes the pile up is:
s «The same s+ The same
DL [ ferent «*Different
-Use this as raw data for
tdentifying the confusions which
exist
COMPARZ THE RESULTS WITH THOSE OF
OTHER STUDENTS Il THE DIAGNOSTIC
SAAPLE
Look for the distribution Look for the distribution
of errors across 2 row¥® of errors down a Eglumn*
EXAMPLES

CLASS OF ACTION TAKEN

| " n v \' omissions

correct

correct

INPUT
CLASSES

correct

i 0 l’ I 3 2

correct

correct

*For illustrative purposes, only une
nas been filled in

CLASS OF ACTION TAKEN

| " 1 v \ omissions
correct
! 1
correct

"

INPUT 0

CLASSES
correct
11 L;
correct

1%

2

correct
’ 0 ||
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TWO VARIABLES USEFUL FOR IDENTIFYING DIFFICULTIES

J.2.3
IDENTIFICATION
MATRIX
&
EVENNESS . DEGREE OF OVERLAP
"VARIABLES of distribution of errors across classes
s*For INPUTS (across ACTIONS)
s+For ACTIONS (across INPUTS)
-For each INPUT class is there: -For two or more classes of
¥ s .
«*An even distribution across INPUTS is there:
CRITERIA wrong ACTIONS s*Qverlap in the type of

OR

**An uneven distribution (i.e.,
pile up) acrcss wrong ACTIONS

-For each ACTION i1s there:

s An even distribution across
INPUT classes

**An uneven distribution across
INPUT classes

distribution across ACTIONS

s sNon-overlap in the type of
distribution aeross ACTIONS

~-For two or more ACTIONS is there:

**Qverlap in the type of
distribution across INPUT
classes

»*Non-overlap in the type of
distribution across INPUT
classes

INTERPRETATION

For INPUTS:

-Uneven distribution for an INPUT
class means that there is a
systematic error for that class;

~~Even distributions for an INPUT
class means non-systematic errors
for that class

For ACTIONS:

-Uneven distribution for an ACTION
means a systematic error

-Even distributions for an ACTION

means a‘ non-systematic error

-The more overlap in an even
distribution of errors there is,
the more likely is there a
failure to discriminate among
classes

~-The less overlap there is in an
uneven distribution, the more
Tikely is the failure to be one
of association
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EXAMPLES ILLUSTRATING VARYING DEGREES OF OVERLAP
J.2.3 (EXAMPLES ARE HYPOTHETICAL TO STRESS PARTICULAR PATTERN)

EXAMPLES

#1

CLASS OF ACTION TAKEN . . .
-The distribution of errors,

' oo " v v omimons omissions, and correct iters
correct is even:

| 1
v e pofl -«For INPUTS across ACTIONS
correct
.e q]
N I 0 I I ] 0 For ACTIONS across !l.PUTS
-The overlap among INPUT classes

corsect

Nt 0 | | 1 0 . and among ACTIONS is high
carrect The most probable failure is:
W 1 0 1 0 1 1 . ey .
diseriminations
correct
A I T T I O 1

#2

-The distribution of errors,
omissions, and correct items
#2 ' correct o : is relatively uneven:
0 0 0 -
3 **For INPUTS across ACTIONS

correct

CLASS OF ACTION TAKEN

| 1l m v v omissions

"l ol 13 |olo}o «+For ACTIONS across INPUTS
correct : -The overlap among INPUT classes
c['iﬁls " 4 0] o0 0 0 0 and among ACTIONS is low

correct The most probable fatiure is:

v 0 0] 0 2 0 2 assoetattions
correct

v 0 0j o0 0 5 )

#3
CLASS OF ACTION TAKEN -The distribution of errors,
! " " v V. omssions omissions, and correct items
#3 correct is neither even nor uneven

' 1 0 3 0 0 0 -The overlap among INPUT classes
correct and among ACTIONS is neither
no| o2 0 2 0 0 0 high nor low

correct The pattern is not readily

INPUT
casses " } 1 2 ) ! 0 interpretable. lowever, come
correct of the specific confusions
V'l 0 n 2 2 0 (mismatchings) ave identified

correct

v 0 0 1 1 1 1
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LESSON : (suss caiterton sEmavior [ ] STUDENT ANALYSIS

RAECALL items SUMMARY OF
CLASS OF ACTION TAKEN NO.OF ITEMS
t n " v V  omissions correct omission wn::::,::,z,?;’m.n'
correct
| t
correct
] ]
correct
INPUT m INPUT
CLASSES CLASS
correct
v v
carrect
v v
oonsi:tlm inconsistent
correct omission mismatching
no classes
RECALL
PATTERN some classes
afl classes
TRANSFER items
SUMMARY Of
CLASS OF ACTION TAKEN NO. OF ITEMS
} 1l I v v omissions correct  omission w":‘:::‘::ci:“mem
carrect
' 1]
correct
{1 t°
. correct N
INPUT COHL INPUT m
CLASSES CLASS
correct
W v
correct
v R v
consistent inconsistent
correct omission mismatching
no classes
TRANSFER
PATTERMN some classes
all classes

O

ERIC
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CLASS OF ACTION TAKEN

RECALL items

corract

SUMMARY OF
NO. OF ITEMS

consistent inconsistent

O

1 " [[}] v v omissions ]
correct
! (
correct
H "
correct
INPUT . INPUT
CLASSES CLASS
correct
v W
correct
\% \")
consi:tam inconsistent
correct omission mismatching
. no classes
RECALL
PATTFRN some classes
all classes
TRANSFER items
SUMMARY OF
CLASS OF ACTION TAKEN NO. OF ITEMS
' - - consitient inconsistent
t .ll l||“ v v omistions COrrect  Oomission mismatching
correct
! !
correct
i i
corréect
INPUT m INPUT
CLASSES CLASS
correct
v wv
correct
v v
consistent inconsistent
correct omission mismatching
no clasws
TRANSFER
PATTERAN some classes
alt classes
150b
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USE OF '‘DELAYED" TESTING

page
Two times at which to administer

tests: '‘immediate' and ‘'delayed' 152
basis

In which parts of the developmental

tryout cycle should these two types 153

of testing be used?
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J.2.3 DIFFERENT PURPOSES IN DEVELOPMENTAL TESTING
IDENTIF | CAT 1 ON FOR PROFICIENCY AT DIFFERENT TIMES
MATRIX
TIME OF Testing Testing
TESTING IMMEDIATELY AFTER ON A DELAYED BASIS
students complete program after students complete program
-Purpose is to determine whether: | -Purpose 18 to determine whether:
* *Students have acquired **Students have retained
sub-eriterion and eriterion what they had already
CRITERIA behaviors acquired from the program
**What typee of failures have *+Which specific skills are
occurred (which skills are not forgotten

adequately learned)
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J.2.3

DECISION
MATRIX

DETERMINING IN WHICH PART OF DEVELOPMENTAL CYCLE
TO ADMINISTER TESTS ON AN IMMEDIATE AND DELAYED BASIS

TYPE OF
TESTING

IMMED IATE

DELAYED

ACTION
TO TAKE

~Adminiater an '"immediate'

after test on:

«+Zach and every cycle of
developmental tryout; i.e., if,
for example, there are three
eyeles of tryout, "immediate"
tests would be adninistered on
all three occastons

-Administer a "delayed"
after test on:

»*Later stages of the development
tryout eyele; t.e., if, for
example, there are three cycles
of tryout, "delayed" tests
would be administered only
after the third cycle

OR

«*Administer the delayed test
after a tryout in which high
proficiency has been
demonstrated and eonsequently
little revision made on the

program

RATIONALE

It is important to determine
whether students were able to
acquire what they were supposed
io learn

If students did not in the first
place acquire criterion behaviors,
delayed testing would not be
diagnostic of retention problems
(since no retention could be
exsected to occur)
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ASSESSING ''SEQUENCING'* DECISIONS

page
Differences between sequencing
decisions made in Task C and in 156

Task G

Two methods for assessing
sequencing decisions regarding 157
separate criterion behaviors

Two methods for assessing sequencing
decisions regarding components 158
within a single criterion behavior

*SECTION "J" up to thie point has been concerned with
assessing student proficiency at a single criterion
behavior (and at the sub-eriterion behaviors which
make it up). The next several pages are concerned
with assessing proficiency at two or more criterion
behaviors as a means of determining the adequacy of
sequencing decisions made in TASK "C."
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DIFFERENCES BETWEEN SEQUENCING DEC!ISIONS

J.2.3 MADE IN TASK ''C'' AND IN TASK "G"
IDENTIFICATION
MATRIX
TASKS Sequencing decisions . Sequencing decisions

in TASK ''c"

in TASK "G'"

CRITERIA

-The decision 18 made as to the
order in which a nunber of
different criterion behaviors
should be learned

-The purpose of the decision is
to sequence learning experiences
so that prior mastery of
eriterion behaviors which can
facilitate the learning of other
eriterion behaviors are taught
earlier in the overall program

~The decision is made as to the
order in which components of a
single ceriterion behavior should
be learmed

~Components ordered in various
ways include:

s *Sub-eriterion behaviors

s+ Individual skille which make up
the sub-criterion behaviors

~The purpose 18 to order or
sequence the learming of
eomponents so that mastery of the
total eriterion behavior will be
most efficient

|

EXAMPLES

e.g.,
-Two cniternion behavions involve
e juillowdng o concepts:
««Fonce
««Pressute

-The decision has Lo be made 4in
Task "C": 1In what ornder should
the dwo concepts be taught 0
that Learning can be optimized

e.qg.,

-Fon teaching the concept "force”
what 48 the optimum order for
teaching the nelevant:

o Dis riminations

. -Generalizations
«cAssociations

involved in the concept
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TWO POSSIBLE METHODS FOR ASSESSING THE ADEQUACY OF
J.2.3 SEQUENCING DECISIONS MADE IN TASK ''C"!
IDENTIFICATION (REGARD ING SEPARATE CRITERION BEHAV | ORS)
MATRIX
METHODS EXPER IMENTAL* STATISTICAL*
-During developmental tryout -During developmental tryout
(preferably late in the tryout (preferably early in the tryout
and revision cycle when the and revision cycle when there are
instructional program for each still relatively wide differences
eriterion behauior results in among students in performance on
relatively high proficiency) the | criterion tests or on programs)
programs for two or more separate] groups may be camposed on one of
eriterion behaviors can be the following bases:
administered to different groups | ., ‘
of tryout students in different anber.of ern ozshon Jprogran
CRITERIA orders : for eriterion behavior A
S «+Time to complete program for
s«Group 1 learns criterion .o .
behavior A first and B second eriterion behavior A
. . «+*Proficiency scores on test for
+«Group 2 learns ceriterion . . s
behavior B first and A second eriterion behawvior A
~The groups are then compaved fop | TWO gYoups are f ormed:
differences in: ++*A high scoring group
+«Time to complete the ++A low scoring-group
instructional program related .
to each oriterion behavior on the variable selected above
; , -Their scores for criterion
gxzzc%oﬁzw f’o’bzaghe behavior B are then compared on
prog the same variable or on other
*+Scores on profictency tests variables
(difference between "before” .
" " -(An alternative to group
and "after" scores) comparison is to compute a
-If A should precede B, as correlation between scores on
originally decided, there should | A and on B)
be substantial and significant ,
. 5 -If A should, in fact, precede B,
d;ﬁ' f ezences betueen the tuo high achievers on A should be
groups - relatively higher achievers on B;
and low achievers on A should be
| relatively lower achievers on B
R
e.g., e.g.,
-Group 1 would take the progham oni|-High achievers on the "force" test
. : and Low aclievers on the "force"
EXAMPLES -+Force arst, and test should be compared for
- «Pressune second achievement on the “pressure” test
.| ("force" having been taught to all
-Group ? wouc.l take the program on: before "pressuwre”)
rrPressune finst, and -Contrnolling fon ability: 1§
-ei cice second Tgonce™ shoutd precede "pressure,”
the highs on "gorce" shoukd be Zhe
hight on "presswree”
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TWO POSSIBLE METHODS FOR ASSESSING THE ADEQUACY OF
J.2.3 SEQUENCING DECISIONS MADE IN TASK "G"
IDENTIF ICATION (REGARDING COMPONENTS OF A SiNGLE CRITERION BEHAVIOR). .. |
MATRIX
METHODS EXPER IMENTAL STATISTICAL
-During developmental tryout -During developmental tryout
(preferably late in the tryout (preferably early in the tryout
and revision cycle when the and revision cycle when there are
instructional progran for each still relatively wide differences
eriterion behavior results in among students in performance on

relatively high proficiency) the | sub-criterion tests or on
programs for two or more separate}] programs) groups may be composed
sub-eriterion behaviors relate on one of the following bases:
to the same criterion behavior
ean be administered to different
groups of tryout students in
CRITERIA different orders: «+Time to complete program for
sub-eriterion behavior A

s+ Number of errors on program
for sub-eriterion behavior A

«+Group 1 learns sub-criterion
behavior A first and B second * +Proficiency scores on test for

o o sub-criterion behavior A
**Croup 2 learns sub-criterion

behavior B first and A second |-Two groups are formed:

-The groups are then compared for | ++A high scoring group

differences in: «+d low scoring group

++Time to complete the
instructional progran related
to each sub-criterion behavior }-Their scores for criterion
behavior B are then compared on
the same variable or on other
variables

on the variable selected above

s «Mumber of errors in the
instructional program

- *Scores on proficiency tests
(difference between "before"
and "after'" scores)

-(4n alternative to group
comparison is to compute a
correlation between scores on

-If A should precede B, as A and on B)
originally decided, there should If 4 ,

. S should, in fact, precede B,
be substantial and significant high achievers on A should be

differences between the two relatively higher achievers on B;

groups and low achievers on A should be
relatively lower achievers on B
e s
e.g., . e.g.,
The criternion behaviorn {nvolves -High and Low achievers regarding
the concept fonce; sub-cniterion "direetion" (taught finst) would
EXAMPLES behavions involve "direction of be compared fon performance
fonce” and "strnength 04 fonce" neganding "strength” |taught
second)

-Groups 1 and 2 would differ 4in
the onden in which they took that |-Contrnolling 4or ability: There
parnt 0f Die program on "direction"| shouwld be a difference betveen
and "strength" of a force highs and Lows on "strnength" 4if

the seaquence 48 facilitative
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JOB PROCEDURES

page
Priorities in selecting types 160
of analyses to perform
Conditions requiring assessing
developer sequencing decisions 161
and student delayed retention
SUMMARY OF PROCEDURES 162
Adequacy of procedures for 163

interpreting test results
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PRIORITIES N THE AMNALYSIS OF TEST RESULTS

J.2.3 AS A MEANS OF IDENTIFYING TYPES OF
DECISION LEARNING FAILURES WHICH HAVE OCCURRED
MATRIX
Ist 2nd 3rd
Analysis of GROUP Analysis of results Use of special
PRIORITIES results of INDIVIDUAL siudents DIAGNOSTIC TESTS
and
INTCZRV | EWS
See Sub-STEP J.2.4)
__
ALWAYS start with -Perform analysis of }-Administer diagnostic
GROUP results first patterns on errors on | tests (developed in
- ) multiple test items TASK F} and conduct
ACTI0MH -g:ai%;e‘ggigiizesults for INDIVIDUAL probing interviews
To TAKE S dor 7 g students ONLY WHEN ONLY WHEN the 1st and
) prior analysis of énd priority
(1) Total test scores | GROUP results approaches both
e Low or ScCOres indicates the provide insufficient
EE—NS;IZZ tznue t existence of maior and) diagnostic injorma-
L eon extension problems and] tion:
*Relatively high | which are not readily .~The types of
error seores, diagnosed by group 7 A ,
. earning failures
continue results N
still are
(2) Test secres swmed indeterminate
Sor all RECALL
ttems and swmed
for all TRANSFER
items
(3) GROUP error score
for individual
test items
-These types of ~This is a time- -This, too, is a time-
analyses are easiest consuming procedure consuming procedure
RATIONALE and least time- and is therefore only | and is therefore

consuming to do

-They can provide
information that:

*+«There are no major
learning problems
(in which case no
further analysis is
needed)

++There are major
problems (in which
case further
analysis is
indicated - See
next column)

undertaken when the
+GROUP approach
provides insufficient
evidence as to the
types of learning
failure whicn have
occurred

under taken when both
the GROUP and
iNDIVIDUAL approaches
provide insufficient
evidence as to the
types of learning
failure which have
occurred
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IDENTIFYING CONDITIONS WHEN IT IS NECESSARY TO ASSESS

J.2.3 FOR DELAYED RETENTION AND FOR SEQUENCING ADEQUACY
IDENTIF I CATION
MATRIX
TYPE OF Assessing Assessing effects
ASSESSMENT DELAYED RETENTION of SEQUENCING DECISIONS

&

CONDITIONS CONDITIONS

-When statement of cbjectives ~-It 18 always useful to assess

calls for performance on a the adequacy of sequencing

delayed basts, administer decisions made both with respecct
CRITERIA eriterion tests to a tryout to:

sample--late in the developmental
eyele (when the program has
already undergone one or two * «Components within a single
cycles of revision and has eriterion behavior
resulted in inmediate (non-
delayed) high proficiency)

**Separate criterion behaviors
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ILLUSTRATION SUMMARIZING PROCEDURES FINVOLVED IN

J.2.3 ADMINISTERING, SCORING, AND INTERPRETING RESULTS ON TESTS

#1

#2

#3

a. Administer criterion
anag sub-criterion
tests to tryout
sample of approxi-
mately 25-50 students
immediately after
their completion of
the program

b. Score tests and
record on
FORM J.2(2)

c. Compute for the
GROUP:

++Total evrror scores

**RECALL and TRANSFER
scores

*sError scores on
individual items

d. Select high error
students on specific
test items and
analyze their errors
on FORM J.2(1):

+«Omissions

«+Specific wrong
ACTIONS taken

-If further analysis
is needed to identify
types of learning
failures:

a. For a sub-sample
of approximately
ten high error
students, fill
out FORM J.2(1)

b. Make up a template
to score for error
patterns on
multiple test
items which
individual
students exhibit

c. ldentify the
pattern and inter-
pret it from
tables in this
section of “he
HANDBOOK

*11ll out a separate
forn for each student

Administer tests
on a delayed basis
to students in
later cycles of
development
tryout; assess
retention

Assess seguencing

decisions:
**Experimentally
s«Statistically

for two types of
probes:

*+*0Order of two or
more criterion
behaviors

*+*Order of
components of a
single criterion
behavior

FORM J.2(1)

FORM J.2(2)

FORM J.2(3)

T T Te e o el =iela o] aF]alw o[ ]]=

[T
—

11 : "

BERARRER

P

162




»
J.2.3 ASSESSING THE ADEQUACY OF PROCEDURES
FOR INTERPRETING TEST RESULTS*
STANDARDS
MATRIX <
- PROPERTIES COMPLETENESS EFFICIENCY SAMPLING ADEQUACY
~-GROUP error scores -Hlo more analyses For GROUP Analyses:
are analyzed for: ggﬁ;iﬁizr? E;Ze— -Complete tryout sample
«+Total number of erfbrmeg than are used on "total'' scores
students exceeding peryo d : .
CRITERIA a pred.termined require -For analysis of
individual items only

error rate

- «Differences between
error rates for
RECALL and TRANSFER
items

»«Distributions of
wrong answers
endorsed for each
item

~-Individual error
scores on multiple

_items are analyzed
for patterns
indicative of types
of learning failures:

»*Discriminations
» «Generalizations
» *Associatgons

~-Delayed tests are
adninistered to
assess "retention"

-Analyses are
conducted to
determine adequacy of
sequencing of program
materials

-Priorities in
conducting analyses:

« «GROUP analyses
« - Individual analyses

--Spécial diagnostic
procedures (See
Sub-STEP J.2.4)

students who commit
errors

For .
Individual Analyses:

-Approximately 10
students making a
relatively high
nuwnber of errors
(e.g., 30%-60%
error rate)
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PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of the types of learning failures,

WHAT YOU WILL
WORK FRCOM

(1) Analyses of program errors.,
(2) Criterion test errors.
(3) Diagnostic tests and interview schedules,

WHAT YOU WILL
DO

(1) Administer diagnostic tests Inm order to identify
: types of learning failures (when necessary; i.e.,
not determined in the previous sub=steps),

(2) Conduct Interviews for the same purposes {(when
necessary).

FORMS YOU WILL
USE -

None
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DESCRIPTION OF Sub-STEP

J.2.4

INPUT

Analyses of
program errcrs

ACTION

Administer

diagnostic tests and

OUTPUT

Identification of
types of learning

and conduct interviews failures
test errors — when necessary —_—
b4 xi xii
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-HATRIX: -MATRIX: When ~-MATRIX: SUMMARY OF

Information to do further Adequacy PROCEDURES . 170
sources to diagnostic of procedures
review . 168 | work . 163] involved in

viork

doing further
diagnostic

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP STEP
interpretation of
learning failures J.2.3
Diagnostic tests
and ''probes'’ " F.3

ERIC

Aruitoxt provided by Eic:
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E

Sub- STEP l J.2.4 |

JOB DIAGRAM
INPUT ACTION QuTPUT
Administer Identification of

Analyses of
program errors
and

diagnostic tests and
conduct interviews

types of learning

failures

-Diagnostic work
already performed
resulted in
undependabie or
unclear information

X.C

O

RIC

test errors vhen necessary ———
X xi xii
-Error rates on both:
«+Tests
**Programs
are high
-Dependable diagnoses
already obtained Do NOT do further Identification of
diagnostic work sources of
learning failure
x.a (when it occurs)
_—
-Error rates on both:
s+Tests )
xi.a xii.a
**Programs
are low
X.b
-Error rates on both: D0 further ldentification of
++Tests diagnostic work sources of
- *Programs learning failure
{when it occurs)
are high
__>

Aruitoxt provided by Eic:
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JOB PROCEDURES

page
Information sources to review 168
and types of infc.mation to obtain
Determining whether to do further
diagnosis of types of learning 169
failure
SUMMARY OF PROCEDURES 170
Assessing adequacy of procedures 171

for conducting further diagnases
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error rate on tests*

-Error rates on program problems:

**Criterion program problers

« *Sub-eriterion progran problems

/Percentage of students
exceeding a predetermined
percentage*

INFORMATION SOURCES TO REVIEW
‘ J.2.4 AND TYPES OF INFORMATION TO SEEK
IDENTIFICATION
MATRIX
| NFORMAT | ON FORM J.2(2) - TEST RESULTS DIAGNOSES
SOURCES - and made from FORM J.2(3)
TO REVIEW PERFORMANCE on PROGRAM and from FORM J.2(2)
-Proficiency on criterion tests -Difference in RECALL/TRANSFER
and on sub-criterion tests: problems identified on FORM J.2(2)
* *Percentage of students o it B , ,
CRITERIA ceeeding a predetermined -Specific learning failures

diagnosed from patterns of errors
of individual studlents on multiple
test items

*A 20 percent error rate cutoff point is recommended.
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DETERMINING WHEN TO ADMINISTER DIAGNOSTIC TESTS
J.2.4

AND TO PROBE FOR ERROR SOURCES DURING INTERVIEWS

DECISION )

MATRIX
-0On tests and on -On tests and on -0n tests and on
programs a high programs a high programs a high

CONDITIONS percentage of students| percentage of students! percentage of students

(80% or more) exceed- | (80% or more) exceed- | (80% or more) makes
ing a 20% error rate

ing a 20% error rate fewer than 20% errors
AND AND

-DEPENDABLE diagnoses |~Diagnoses based omr
obtained from analysis| GROUP and INDIVIDUAL
of GROUP and Lficiently depend
en -
INDIVIDUAL results r

-Do NOT do further -Administer diagnostic
diagnostie work tests developed in

ACT 10N ' TASK "F" (developing
TO TAKE additional tests at
this time if needed)

~Conduet interviews
with "high error”
students:

*+Re: test errors

-Do NOT do any
diagnostic work

**Re: program errors
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ILLUSTRATION SUMMARIZING PROCEDURES FOR DETERMINING

J.2.4 WHETHER TO AND FOR DOING FURTHER DIAGNOSTIC WORK
#1 #2 #3
REVIEW IDENTIFY ADMINISTER

OUTPUT of Sub-STEP
J.2.3 for error
rates on program

OUTPUT of Sub-STEP
J.2.3 for error
rates on tests

Error rates on
program and on
tests

Percentage of
students exceeding
a predetermined

s tandard

Availability of
unambiguous and
dependable
diagnostic
information
already available

Diagnostic tests

Interviews probing
for types of
learning failure
on:

*+Jests
**Programs

when'information
identified in #2
is inadequate
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ASSESSIHG THE ADEQUACY OF PROCEDURES

J.2.4 FOR DIAGHOSING SOURCES OF ERRORS
STAHDARDS
MATRIX
PROPERTIES EFFICIENCY COMPLETENESS
-Diagnostic tests and interviews -Sources of errors (i.e., whether j
are used only when: there was a diserimination,
seThere are l.gh error rates Zig::gitz?g;izgeﬁsﬁgﬁ?at$on’ or
on program and on tests . g ' ’
CRITERIA AHD *+Each sub-eriterion behavior

««It is unclear from analyses
of these errors what the
sources of errors are

171

-covered by the program
AND

*+The eriterion behavior
covered by the program




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

A revision in part(s) of or in all of the progranm,

WHAT YOU WILL
WORK FROM

(1) Identified types of learning fallures

(2) tdentified sources of failures

WHAT YOU WilLlL
DO

(1) tdentify program weaknesses

(2) Revise program accordingly

FORMS YOU WILL
USE

None
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DESCRIPTION OF Sub-STEP

J.2.5

INPUT ACTION OUTPUT
Identified sources Identify Revision in:
of errors program weaknesses
on program and make -Isolated problems

and on tests

appropriate revisions

—_— N -Series of problems
-Total program
xiii v -Sequences v
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN STANDARD FOR OUTPUTS " FORMS TO USE
~MATRIX: Four -MATRIX: Deciding -MATRIX: Adequacy SUMMARY OF
degrees of program on the degree of of program PROCEDURES . . . 216
revision . . . . 178} program revision . . . . 217
-MATRIX: revision . . . . 180
ldentlfylng. -MATRIX: How to
weaknesses in .
rogram . 184 revise
P : T programs . . . . |86
190-19% - 196-201)
-MATRIX: Revising
sequences ., 210-212

Required Materials

COMPLETED MATERIALS

COMPLETED FORMS

BLANK FORMS

STEP STEP
interpretation of FORMS: J.2(1)
program and test J.2.3 J.2(2) J.2.4
errors J,2(3)
Diagnostic results |J.2.4
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susTEP [ 505

JOB DIAGRAN

INPUT

Identified sources
of crrors
on prosran
and on tests

ACTION

OUTPUT

Identify
prosram weaknesses
and nmake
appropriate revisions

Revision in:
-Isolated problems
-3eries of prohlems

~‘fotal prosranm

Q

ERIC

Aruitoxt provided by Eic:

xiii xiv -Sequences XV
PROGRAM WEAKNESSES REVISIONS
LEANHESS Correct the -Less lean

+sExcessive

seinsufficient

xiil.a

degree of leanness

xiv.a

«*Hore assistance

-Leaner

*+*Hore unassisted

PRODUCES CONFUSONS

xiii.b

Remove or
clear up the
confusions

xiv.b

practice
XV.a
Changes in:
-Format
-Content
xv.b

SPECIFIC SKILLS
not adequately taught

xiii.c

Use techniques
appropriate to
the skills
to be taught

-inclusion of
techniques omitted

~-improvement of
techniques
inadequately used

Less than optimal
SEQUENCE

xiii.d

Resequence practice

xiv.d

Reordered sequence of:

-Sub-criterion
behaviors

-Criterion behaviors

xv.d
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BACKGROUND 1NFORMATION

page
Overview of the tryout process _]76
Identification of program weaknesses
through direct evidence and through 177
inference
Four degrees of program revision 178, 179
Conditions calling for the four 180. 18
degrees of program revision !
Priorities in deciding how much 182
of the program to revise
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J.2.5 ’ TWO SOURCES FOR IDENTIFYING PROGRAM WEAKNESSES
IDENTIFICATION

MATRIX
SOURCES DIRECT EVIDENCE . INFERENCE®
~-Student reports in diagnostic -Student behavior on tasks:
interviews directly identify: -+Does something counter to
+*Vocabulary sentence instructions provided
difficulties **Fails to do what instructions
CRITERIA M fficulties understanding require

mstmfctw.ns or a staterient —Results on tests:
of objectives

.e L
«*Examples of problem features tumber of errors

that caused them difficulties +*Types of wrong answers

-Alternating program sequences * *Patterns of errors
produce differential performance

results . **Errors on problems linked to

specific component skills

-Errors on specific program
problems:

» « Individual problems

-4 geries of problems

*The burden of identifying rrogram weakness usually lies most on inference from
program and test results.

e.g., dtudent neponts of e.g., a specific wong answenr
difficulties with specific produced by a Large
featunes of-a program provide percentage of the tryout
EXAMPLES dirneet evidence of program sample. suggests the possi-
weaknedses bilitit of the program having
produced the misconception
e.g., 4§ a comparison of results e.g., a high percentage of errons
§orn program sections on preparatony progham
admninistered in different problems and on eriterion
ondens produces differential problems suggests a total
hesults, this 48 dineet instuctional sequence
evidence of what the optimum insufficiently cued to
sequence 48 (and conversely produce e/won-free petformancy

what {8 a poor sequence)

ERIC 7




' FOUR POSSIBLE AMOUNTS OF PROGRAM REVISION
J.2.5 (on this and on opposite page)

{DENTIFICATION
MATRIX
i 2
POSSIBLE AMOUNTS Changes in Changes in
OF | SOLATED a SEQUENTIAL SERIES of
PROGRAM CHANGE (individual) problems (several) problems
throughout the in the instructional program

instructional program

-Changes are rade in individual

-Changes are made in a nwrber of
prograr problems (or individual

sertially ordered program problems

CRITERIA program tasks) (but the mumber is less than that
3 17 7 7 ?
~Changes made on each problem are involved in the whole program)
unrelated to changes made in -Changes maie in each problem
other progran problems are related to the changes made
in other problems in the series
{because performance on one
problem affecets performance on
the next, ete.)
e.g., .
On a program involving 125 practice problems dealing with a
cniternion behavion, changes may be made 4in:
-The following 4isolated problems: -The f{ollowing sernies of problems:
«+12, 29, 47, 89, 103, 116, cte. «e12, 13, 14, 15, 16, and 17
«-103, 104, 105, 106, 107, 108,
and 109
e.g.,
On a nrogram involfving phactice of 78 steps Lnvofved in a
procedural task, changes may be made in practice Lnvoluving:
-Stens 5, 26, 32, 6§, etc. -Steps 5, 6, 7, 8, and 9
Q 178




J.2.5
IDENTIFICATION

MATRIX

FOUR POSSIBLE AMOUN

TS OF PROGRAM REVISION

(0n this and on opposite page)

OF

POSS1BLE AMOUNTS

PROGRAM CHANGE

3

Changes in the
ENT!RE PROGRAM
related to

*+A sub-criterion behavior

*sA criterion behavior

CRITERIA

-Changes are made in the entire
instructional program (but not
necessarily on every problem or
on every part of a practice task)
related to one or both of the
following:

++4 sub-eriterion behavior
s*A eriterion behavior

-Changes made are interrclated
to one another

I

Changes in the
SEQUENCE of programs

*+For separate sub-criterion
behaviors (re: the same
criterion behavior)

s«For different criterion
behaviors

-Only the sequence with which
intact programs {or intact parts

of programs) are administered
is altered

EXAMPLES

€.4.,

On a progham invofuing 125 practice
problems dealing with a criferion
behavion, changes may be made Ln:

-The entine senies o0f program
problems from 1-125 (although not
necessanily in alf problems)

€.g.,

On a program involving practice of
78 steps involved 4in a procedural
task, changes may be made in
practice {ivofving:

-Practice fon the entirne seiies of
steps (1-78) may be cnanged

e.g.,

-The sequence Ln which separate
programs for criterion behavion A
and crniterion behavion B are
admindistered ay be neversed

e.g.,

-The sequence £n which program
sections (within the same overall
progham) for Aub-ecriterion
behavions A and B [both related to
the same onditenion behavionr) may
be neversed
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IDENTIFYING CONDITIONS CALLING FOR

J.2.5 VARYING DEGREES OF PROGRAM REVISION
IDENTIFICATION (On this and on opposite page)
MATRIX
] 2
CONDITIONS calling for: CONDITIONS calling for:
AMOUNT OF Changes in Changes in

PROGRAM REVISION

| SOLATED
(individual) problems
throughout the
instructional program

ERROR RESULTS
-% of people: less than 20%

Error rate: more than 20%

a SEQUENTIAL SERIES of
(several) problems
in the instructional program

ERROR RESULTS
-% of people: less than 207

-Error rate: more than 20%

CRITERIA **On the total instruectional *+On the total instructional
progran progran
anl and
++*On the sub-¢riterion and **On the sub-criterion and
eriterion tests covering the eriterion tests covering the
rrogran program
AND AR
-% of people: nore than 20% -% of people: nmore than 20%
Frror rate: more than 207 Frror rate: nmore than 207
«+On individual, tsolated program| <-On a sequential series of
problems or program tasks program problems or tasks
. and/or
++On test iteme testing for
material covered by the series
of problems
e.g., RESULTS e.g., RESULTS
EXAMPLES ~Total program: 11% of sanple -Total program: 9% of sample makes
. makes mone than mnore than 20%
Proghan: 20% ernons ernons
nehas 00, Totak test: 165 of sample makes |-Total test: 12% of sample makes
P ‘ more than 205 errots more than 20% errons
Teat: AND AND
ceHas 25 items -On program: More than 20% of the [-On wrogram: ‘ore than 20% of the
sample makes enrons sample makes errnons
on problems: #'s on a senfes on
6, 19, 32, 41, 82, nroblems: #'s 6, 7,
efe. §, 9, 10, 11, 12, and
13 ,
AND
-On test: 22% of the sample makes

errons on all test items
related to content
covered {n progham
problem #'s 6-13
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IDENTIFYING CONDITIONS CALLING FOR
VARY ING DEGREES OF PROGRAM REVISION
(0n this and on opposite page)

J.2.5

IDENTIFICATION
MATRIX

POSSIBLE AMOUNTS
OF
PROGRAM CHANGE

3
CONDITIONS calling for:

Changes in the
ENTIRE PROGRAM
related to

**A sub-criterion behavior

**A criterion behavior

ERROR RESULTS
-% of people: More than 20%
-Error rate: More than 20%

++0n total instructional program
and/or
«+On criterion and/or
sub-criterion tests

A
CONDITIONS calling for:

Changes in the
SEQUENCE of programs

«+For separate sub-criterion
behaviors (re: the same
criterion behavior)

**For djfferent criterion

EXPERIMENTAL

‘assessment of sequence suitability

-Sequence A-B yields a lower
error rate:

**On Program A and on Program B
and
*+On tests for A and for B

than the sequence B-A

STATISTICAL
assessment of sequence suttability

-Test results* for programs A and
B:

«+Low error scores on A tend to
be lov error scores on B

*+high error scores on A tend to
be high error scores on B

EXAMPLES

Progham:
oeHas 100
problems

Test:
«<Hay 25 items

e.g., RESULTS

-In the sequence A-B, the average
eon nate on tests for A and B

. was 38%

-In the sequence B-A, the average
QUon rate on tests fon A and B
was 29%

2.g., RESULTS
-In the sequence A-B, the average
ervion nate on tests for A and B
was 18%

-In the sequence B-A, the average
eruon nate on tests fon A and B
was 7%

*Test results used in this way can be for programs under development or for.
existing programs which are thought to produce prerequisite entering behaviors.
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J.2.5

DETERMINING HOW MUCH OF THE INSTRUCTIONAL PROGRAM TO REVISE

DECISION
MATRIX
Error rates: Error rates: Error rates:
on TESTS and/or ca TESTS and/or - on TESTS and/or
CONDITIONS on PROGRAM are: on PROGRAM are: on PROGRAM are:
<++Low (less than 20%) | <-High (more than 20%) | --Substantially
*+*For most of the **For a large part of d;i£$;2:§vf02e uences
tryout sample (more the tryout sample a e 9
D o (whether overall
than 30%) {more than 20%) —_—
error rates are high
or low)
-Do not plan extensive | -Plan a revision of -Alter the sequence of
program revision the entire progran practice:
ACTION ~Identify individual -Make revisions: **IPractice related to
TO TAKE proaran problems or tuo or more

series of progran
problems on waich
high error rates have
oceurred; revise
these proaram problems

«+In those individual
practice problems
or
s«In the series of

practice problems

on wnich results
indicate:

*+fligh error rates
and/or
«*High error rates on
test problems
related to program
problems

sub-eriterion
hehaviors related
to the some
eriterion behavior

OR

«sPractice related to
two or more
different criterion
behaviors

~Hake changes in the
programs theriselves
acecording to the
adjacent columns
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REVISING
INDIVIDUAL PRACTICE PROBLEMS

page
Sources of information about
weaknesses of individual practice 184
problems
Types of weaknesses in individual 185
practice problems
Revisions to make in individual
practice problems to eliminate 186, 187
weaknesses
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SOURCES OF INFORMATION ABOUT WEAKNESSES
J.2.5 - OF INDIVIDUAL (ISOLATED) PRACTICE PROBLEMS*
IDENTIFICATION
MATRIX
""GROUP'' ERROR SCORES TY™"S OF INTERVIEWS
SOURCES ¢n program PROGRAM PROBLEMS and/or
on which OBSERVATIONAL DATA

recorded on

FORM J.2(1) errors are made:
identified on
CORM J.2(1)

-The magnitude of the { -Sub-criterion program| -Interviews provide
percentage of tryout problems and for student tlentifi-
students who made eriterion progran sation of
errors on progran problems are difficultics vith:

CRITERIA prcblems (or tasks) identified on - Voeabu larm
identifies which FORM J.2(1) ocabutary .
opoaran probien ig sentence’complexzty
prog p» g -FError rates for or length
in need of revision S e AR :

ndividual items . Instructions or

-The frequency of obtainable from "tthmén; o;
particular wrong "GROUP" scores (Sce ey 't. o
ansvers or particular| colum to the left) ongectrves
wrong procedures ean be treated **Attention or
identifies the differently [for: observation control
iizbgﬁéglzg?urc of .« Problams or tasks techniques

h which are part of a ««Content of problem
 *Omissions . Rrogression (lear- -Observation provides
**ILven dictribution g up to d . for identification o

e eriterion hehavior)| <. ;4L S :
arons Urong asvers D s?zyent difficulties
s sUneven distribution] «-Problems which wras

among wrong answers involve eriterion »+Attention or
{or sub-criterion) observation control
behavior techniques

ssContent of problem
or task
# AE—

*Except for those program problems which involve sub-criterion or criterion
behavior, test data usually provide no dependable information that can be

easily traced back to individual program problems.

See the next section

for ways to treat situations in which errors occur (either on the program
or on the test) on measures of sub-criterion or criterion behavior.
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IDENTIFYING NATURE OF WEAKNESS IN A PROGRAM PROBLEM OR TASK

J.2.5 ON THE BASIS OF AVAILABLE DATA
DECISION
MATRIX
s+Omission or answer **A particular wrong **A variety of wrong
DATA or of procedure answer produced by answers produced by
AVAILABLE .+Failure to attend or many siudents many students
observe (as intended)| *+Frequent attention
«+«Student repourt of ;O : wrond problem
not understanding eature
INTERPRET as INTERPRET as INTERPRET as
evidence of one or evidence of one or evidence of:
more of the following:| more of the following: ’
~Yocabulary or
ACTION language complexity
TO TAKE inappropriate for
target audience
-dbsence of or -Tagk instructions or
incomplete: attention control
st .
++Task instructions techniques are:
. Techniques to **Absent, incomplete
control attention/ s Misleading
observation -Cuing provided for -Cuing provided for the
-Insufficient cuing the problem may be: problem may be
to enable a correct .. . . insufficient at that
response at that Insufficient point in the
point in a _ « «Misleading progression
progression
e.g., e.g., e.g.,
-Vocabulany Revel on -Visual devices -Cuing may have been
sentence Length may {arows, charts) totally withdram in a
EXAMPLES be inappropriiate fonr designed %o cozﬂw,e —m—j‘mo em too Aoon
the age on grade of attention may be _ , . .
the students in the ambiguous on unclean ??ﬁ‘dizﬂg c;;nou&ded
tanget audience causing Aiudent to At ) b
attend to wrong asdcsinnce] mai be
infonmation : inadequate for the
problem
-Cluvs provided with a
problem maiy mislLead
students into
producing a particul
wrong answehr ;
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J.2.5
DECISION
MATRIX

DETERMINING HOW TO REVISE INDIVIDUAL PROGRAM PROBLEMS OR TASKS
TO OVERCOME IDENTIFIED WEAKNESSES

CONDITIONS

Problem FORIMAT
*sInsufficient
or

*sMisleading

N Simptiry or elarify | -simplisy or elarify |

~Simplify or elarify
+ » Vocabulary
s*Sentence structure

«*Task instructions

BEHAVIOR CONTROL
TECHNIQUES

«+Insufficient
or

-*Misleading

-Simplify or elarify

««Attention or
observation control
techniques or
devices

CUING

*+Insufficient for
the problem

«+Hisleading

-If no cuing had been
provided, consider
the following
possibilities:

» «Changing the
exanple to an
easier one (e.g.,
one already
practiced) and
leaving out cuing
again

« *Adding indirect or
partial cuting

-If indirect or
partial cuing was
used originally, make
it stronger

-Do not resort to
direct complete)
cuing unless the
problem ig one
oceurring very 24rly
in a progreesion

EXAMPLES

e.g.’

-Cut down sentence’
Length

-Use high ﬁneqdency
wonrds in place of Low
frequency wonrds

-lUse everyday Language
in rface of Literany
Lang. e on technical
Language

e.a.,

~Hake attention control
devices Largern, mone
prominent, easdiern to
foLlow, ete.

-Provide for attention
control when Lt 44
missing; e.g., "Look
at the distance the
Load is~ from The
fulerum on this Loven.']

SEE OPPOSITE PAGE
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EXAMPLES I1LLUSTRATING HOW WEAKNESSES OF INDIVIDUAL PROGRAM PROBLEMS

J.2.5 OR TASKS CAN BE QVERCOME BY CHANGING CUING
EXAMPLES
LRVELS
OF CUING ORIGIMAL PROBLEM MORE CUING STILL MORE CUING
h /éQ |—¥ /S\»f ] /& —
The man has just The man has fus¢ The man has just
applied a force to the| pushed the cant. pushed the cant. The
cant. . . cant must be moving 4An
In what direction must ) ek
In what direction must| the cant be moving? | The dame direction.
the carnt be moving? In what direction must
the cant be moving?
Concentrate on making | Concentrate on making | Concentrate on making
#2 a correct Loop {as a Loop {as you thread | a Loop (as you thread
you thread this §4fm this §im profecton). | this §ilm projecton).
pro fecton) . Hake sure the Loop 44 |Make swre the Loop does
neithen too Long non | not exceed thede gudde
too shont. marks. (Guide marks
‘provided)
#3

What class of Ceven
8 this?

What class of Lever
A8 this?
A substitution of

example makes this an
easier problem.

Note that the
nesdistance force 4s
between the fulcorum and

effort fonce. What
class of Leven is this?
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page
Sources of information about

weakness of a series of practice 190
problems

Types of weaknesses in a series 191-195
of practice problems .
Revisions to make in a series 196-201

of practice problems
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SOURCES OF INFORMATION ABOUT WEAKNESSES

J.2.5 OF A SEQUENTIAL SERIES OF PRACTICE PROBLEMS
IDENTIFICATION
MATRIX
ERROR data ERROR data INTERVIEYS
SOURCES on PROGRAM on TESTS and/or
OBSERVAT IONAL DATA
ﬂLﬁ From: FORM J.2(1) From: FORM J.2(2) Intervievs or
. e . L
-An identification of | -GROUP error data on qbservat?on provide
’ — information about
a series of program items traceable back difficultics students
problems on which a to a sertes of nave with a serics o}
relatively high program problems - b%———_—
Frequency of errors B da egogram p1?84jms
CRITERIA has occurred rror data on a ee page

mynber of test
iters

e e RECALL/TRANSFER
error data

-An identification of
a series of errors
in which:

s «Errors occur only
on « numher of
sub-eriterion .
problems but 10T on
the preparatory

From: FORM J.2(3)

INDIVIDUAL error
pnatterns traceable

1

progression back to a series of

problems leading up| progran problems:

bo them . Diffioulties with
««Errors occur on the speczfzg comgoqent

vyt skills identified

preparatcry :

progression

problems and the
sub-eriterion or
eriterion problems

~An identification
(independent of error
datal) of what a
series of program
problems was designed
to teach

* *Speeific component
skills

« *Combination of
shills
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IDENTIFYING THE NATURE OF PROGRAM WEAKNESS

J.2.n BASED ONLY ON ERROR DATA ON PROGRAM PROBLEMS OR TASKS*
UECISION
MATRIX ~
High error rate both on: High error rate High error rate on:
+«Preparatory prcblems <«Only on a series of «*A series of program
DATA and on sub-criterion prob- problems which do
AVAILABLE &= lems (or criterion not end in a
««Sub-criterion problems problems) sub-criterion
. . .
{(which follow them) -+But NOT on the b?n?v!or (there are
— a’‘ditional problems
preparatory .

. before sub-criterion
progression problems roblems are reached)
wh.ch precede them pro €

INTERPRET INTERPRET INTERPRET
- -Multiple omigsions, | --Multiple omissions, | «-itultiple omissions,
or or or
««ultiple and varved | «<Multiple and varied | «-Multiple and varied
wrong responses wrong responses, or wrong responses, or
ACTION as evidence of: s <Multiple, systematic | --tultiple, systematic
TO TAKE -An excessively lean wrong responses wrong responses
progression: as evidence cf one or | as evidence of one or
% . 3 1, Iy s .
.+ Insuf “eient cuing more of the following: {more of the [following:
of respcnses to ~Too rapid fading of -An excessively lean
exarples provided cues before sequence:
-ert Lon hler ., R
««Insufficient number sub-criterion problems ~«Inaufficient cuing
of progran problems | ~Failure to provide thd to problema
(offering different } types of or rumber of provided
_ exaplest prochr.:rs relevant to | _ A less than optimm
+<A less than opti sub-criterion for sequence of nroblems:
100 LR OPLVI apiterion) beliavior Bl i SRR
sequence of problem o .
. - « *Sequence of
examples ~-Failure to provide oramles 18 less
practice with TRANSFER TS0 50 LR
problems that could ! i
facilitate TRANSFER
to sub-criterion
prohlems
-A progran sequence
which {5 excessively
NoN-lean (i.e., too
riuch assistance 18
provided) |
! e.g., e.q., c.a.,
~The amount on strength) -The variety of -Diffienlt exanples
EXAMPLES of cuing for the examoles wsed dn the occu 4n a sequence

examples provided is
S Ansifglelent fon
Andivi‘ual problems
in the senics on the
jading of cuing 4s
macde too abhuptly

~The wnwnber ¢4 problems
movdded 4s too small
to enabfe the student
to be abfe to progress
to the sul-eniterion
problem

practice prognessdon
{8 too smakl on thin
to enable the student
to TRANSFER shillfs to
naw examples provdded
in sub-criterion
problLems

-Too much assistance
A4 provided and not
faded out at atl
(accounting fon Low
ernors on preparatonif
problems and high
errons on sub-
endternion problems

bejfone easdien ones
({.e., examnle: whicl
requine mone difjlcult
transfen come earlie’
than ones which
requine Ceas difficuld]
Trars fjen)

Q

E

Aruitoxt provided by Eic:

RIC

*[dentificaticn of program weaknesses can be even more dependably made whun
test date (See next page) confirm the interpretatiors made on the basis of

program data.
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J.2.5

DECISION
MATRIX

IDENTIFYING THE NATURE OF WEAKNESS IN A SERIES
OF PROGRAM PROBLEMS BASED ONLY ON ''GROUP'' TEST DATA
(RELEVANT TO PROGRAM PROBLEMS ON WHICH ERRORS OCCURRED)

TEST RESULTS

ACTION
TO TAKE

GROUP error scores
on tests:

«*Frequent omissions
or

s*Frequent variable
wrong answers

INTERPRET
as evidence of:

-An exee - “tvely lean
progresston due to
one or more of the
following:

« e Insufficiently
strong cuing

s *An insuffictent
number of examples
or problems

« «Premature or abrupt
fading of cues

GROUP error scores
on tests:

wrong answers

INTERPRET
as evidence of:

-An excessively lean
progresgion due to
one or more cf the
following:

««Insufficient
variation in
examples or
problems

~Proviagion of
misleading cues in
progran problems:

«*Use of atupical
examples

s s Ambiguous statement
of rules pertarning

to problems

«*Frequent systematic

GROUP error scores
on tests:

+Few errors on
RECALL items

«*Frequent errors on
TRANSFER items

INTERPRET
as evidence of:

-An excessively lean
progression due to
one or more of the
following:

s« Ingufficient
variation in
exanples or
problems provided
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J.2.5

DECISION
MATRIX

IDENTIFYING THE NATURE OF WEAXNESS IN A SERIES OF PROGRAM PROBLEMS
BASED ONLY ON ‘'INDIVIDUAL' TEST DATA REVEALING DIAGNOSTIC PATTERNS
(RELEVANT TO PROGRAM PROBLEMS ON WH!CH ERRORS OCCURRED)

DIAGNOSTIC
PATTERNS

Difficulties
indicated for

DISCRIMINATIONS

Difficulties
indicated for -

GENERAL | ZATIONS

Difficulties
indicated for

ASSOCIATIONS

ACTION
TO TAKE

INTERPRET
as evidence of:

~-Program failure to do
one or more of the
following:

«sContrast INPUT
classes

e+ Identify the basis
for the difference
between classes

s« Identify the
boundaries between
(limits) classes

+ «Provide sufficient
cuing to enable
digeriminations
to be made

««Provide enough

examples of
differing clusses

INTERPRET
as evidence of:

-Program failure to do
one or more of the
following:

+*Show similarities
between members of
each INPUT class

*+Identify the basis
for the similarity
between members of
each class

«+Identify the limits
of each class

**Provide sufficient
cuing to enable
generalizations
to be made

* *Provide enough or
varying examples
within each class

INTERPRET
as eviderce of:

~Progran failure to do
one or more of the
following:

«+Identify the basis
for assoctiating
INPUT class and a
given ACTION

«sProvide sufficient
eutng to enable
assoctatiunsg to be
formed

s «Provide suffictient
practice problems
or examples to
enable associations
to be formed
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IDENTIFYING THE NATURE OF WEAKNESS IN A SERIES OF PROGRAM PROBLEMS

J.2.5 BASED ONLY ON "DIAGNOSTIC' TEST DATA AND ON INTERVIEW/OBSERVATION
(RELEVANT TO PROGRAM PROBLEMS ON WHICH ERRORS OCCURRED)
DECISION
MATRIX
DIAGNOSTIC tests identify INTERVIEW/OBSERVATION
difficulties with : results:
DATA specific component skills: ..Student questions
"*Discriminations ++Student appearance of confusion
--vGenerallzations ++Student doing something other
*+Associations than what instructed to do
INTERPRET as evidevice of: INTERPRET as evidence of:
-Program failure to deal with -Program failure to do one or more
ACTION these skills of the following:
TO TAKE

(See poge 193 for possible program
fatlures which ean account for
each type of difficulty)

194

s*Gear language difficulty
to target avdience

+Provide for adequate control
of attention, observation

«sProvide unambiquous instructions
about tasks to be performed



THREE MAJOR TYPES OF PROGRAM WEAKNESS

J.2.5 WHICH HAVE TO BE ELIMINATED*
IDENTIFICATION
MATRIX
TYPES OF (1) (2) (3)

PROGRAM WEAKNESS

LEANNESS
of program

CONFUSIONS
created by program

SPECIFIC SKILLS
not accommodated

o CRITER A

gt

-Excessively iean:

s+ Insufficient cuing
in individual
problems

**Too abrupt fading
of cues in series
of problems

-« Insufficient number

of program problems
or examples

~-Insufficiently lean:

**Cuing maintained
too long (not faded
soon enough in
series)

**No uncued problems
provided

-Vocabulary, sentence
structure, etec.,
inappropriate for the
target audience

~Omission of or
ambiguous statement
of:
++«Objectives
«+Tagk instructions

««Direetions to
control attention
or observation

-Examples used:
- «Atypical

- «Sequence of
examples (difficult/
easy rather than
other wuay around)

~Cues used:

««Call attention to
wrong INPUT or

ACLION fealres

*Al1 these types of weakness may coexist in varying combinations.
revision will, therefore, have to deal with any or all of them which

-Techniques
appropriate to
teaching of specific
skills are:

«<Omitted

*«Incompletely
implemented

characterize a series of program problems.

Program

SEE PAGES

196-197

198-199

200-201
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: (1) DETERMINING HOW TO REVISE A SERIES OF
J.2.5 PROGRAM PROBLEMS TO OVERCOME INAPPROPRIATE DEGREE OF LEANNESS

DECISION

MATRIX

PROGRAM EXCESSIVE INSUFFICIENT
WEAKNESS LEANNESS LEANNESS

-Deal with the geries of problems | -Add some program problems which:

before looking to individual -~Have less cuing strength than

s problems: the ones already in the
ACTION **Reduce the abruptness of progran
TO TAKE fading :

«+Provide an opportunity to
/Matntain some type of cuing fade out cues gradually, and

for more problems than before -Provide an opportunity for

/Increose the strength of student practice of problems
euing (where cuing is already like the sub-criterion (or
provided) eriterion) problems; i.e., wit

«+Increase the number of problems no cuing avatilable

-Deal with individual problems
making cuing strength appropriate
to each problem and where it is
in the series

(See pages 186-187)

e -

EXAMPLES SEE OPPOSITE PAGE
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J.2.5

EXAMPLES 1LLUSTRATING REVISIONS
WHICH OVERCOME PRIGRAM WEAKNESS DUE TO ''LEANNESS''%

EXAMPLES
a ORIGINAL REVISION involves:
# l L] . )
) b The addition of the following
. roblems: e F
EXCESSIVE A—-.‘ l._c When & sign Instructs P tem = ot
LEANNESS traln passangers w0 Ml | -Before (a): g
L Is It Instructing passangers a s
;o do? oo ‘ ::A.:m :l:octlu; is .
[4 a oxce applylng a forca
ety e i
being sppliad to the box In wnlch diraction 1
and also the side of the Man A spplying o forcet
box on which sach ons Is 1n & aight-hand dirtetion
being applied.
. i . From which sida of the
A 44 being applied from the ::p’::l:;‘t::‘l:v:‘lh '
Left of the box to the right A from the Leit; 8 faom
B is bed ] the xight side
;;;ffffﬁiﬂifﬁl—f4 What are some of the directions
above 4n an upard direstion :
- ) *c. in which a force can be applied
€ 4a being applied from the what do we mean by the to an object?
Aight in a Left-hand ::nctlon of a force? .
N . A .
direction :lf:amtc:”r:.:::"gn::.::a:‘ Up, dow“’. right, Legi
A "M {rom ora, .
below in a doawerd anther ¢ push oo When the sergeant tells recruits
direction Loward the night, Lef?, to carry their own bags, what
4, on dowin kind of force is he telling them
to apply to the bags?
A force applied in an upward
dineetion,
#2 ORIG I NAL

INSUFFICIENT
LEANNESS

D_.

O=—

Write In tha letter in the
zppropriate blank indicating
the d7rection of the forca.

L to the right D to the left

_B upward _A downward
b. c.
The two forces ‘ The two forces
shown are shown ara
acting in D acting in
—’D-'— which two which two
directiom? ' diractions?

A right-hand direction and
Left-hand direction

In an upvard and downsvard
direction

REVISION involves:

The addition of the following
problems: :

Following (c):
What are some of the directions
in which a force can be applied
to an object?

Up, down, night, Legz

What do we mean by the direction
of a force? Give two contrasting
examples different from the ones
used here.

Whethen a push on a pull applied
to the object 48 toward the
night, Legzt, up, or down

*Due to space limitations and for the purposes of illustrating a point, the
examples provided below are artifictally exaggerated; in #1 "excessive' is
overexaggerated, and in #2 "insufficient"” is overexaggerated.

ERIC

IToxt Provided by ERI
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(2) DETERMINING HOW TO REVISE A SERIES OF
J.2.5 PROGRAM PROBLEMS TO OVERCOME CONFUSTONS CREATED
BY THE SERIES OF PROBLEMS
DECIS1ION .
MATRIX (On this and on oppasite page)
Program poorly planned Omission of
PROGRAM for target audience regarding: or ambiguous statement of:
WEAKNESS «+Vocabulary (low frequency words)| ++Objectives
s+Sentence length, structure «+Task instructions
«*Directions to control attention
or observation
~Reduce difficulty level of ~Take care of "omigsions' by
vocabulary: providing necessary statements
**Replace Zonq_worde with or techniques
ACTION short words ~Sirplify, elarifiy, or strengthen
TO TAKE **Replace low frequency words gii}gﬁz;eginziigz.technzques
with high jrequency words “ g :
(consult word frequency tables)| +-Task performance
~Reduce difficulty level of s «Attention and observation
sentences: behavior
- +Reduce the length of sentences
«+Simplify the grammatical
structure of sentences
-+Keep the number of sentences
low
- «Eliminate words or devices
which are irrelevent to the
task at hand
e.g.,
EXAMPLES ORIGINAL: Describe the direction in which the four forces
({2eus thated) are being applied to the box and also the
side of the box on which each one 48 being applied.
REVISION: Four fonces are being REVISION: Add to the original:
apr.Lied to this box Note the directions in
(CLlustrated). Tn which each artow is
ooy Soatying » foreat which direction 48 each odnting
1n a night-hant direetion fornce being applied? p -
1o len girection 1o To which s4ide of the Also note on which side
T e diraation box is each fonce being of the box each awviow
from which side of the appued? is placed. i
wagon are Nen A 8nd Men
soplying the force?
A uom e Left; & prom
the right side
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(2) DETERMINING HOW TO REVISE A SERIES OF

J.2.5 OROGRAM PROBLEMS TO OVERCOME CONFUSIONS CREATED
BY THE SERIES OF PROBLEMS
DECISION (On this and on opposite page)
MATRIX
Examples used: . Cues are:
PROGRAM +«Atypical or low frequency «*Misleading (calling attention
3
WEARNESS *sIn an ineffective sequence to wro:?elNPgT?NgETg;ong
or order properties o
»+Ambiguous, unclear
~Replace examples less capable ~-Simplify, elarify, or use new
of elieiting responses with cues to:
A ' 3 .
TST;XEE those more capable of doing so ++Call attention to relevant
. OR properties of INPUT or ACTIONS
~Reorder the sequence of «+Call attention to what are not
appearance of those examples: relevant properties of INPUTS
* «Put concretz examples earlier or ACTIONS
in sequence before abstract
ones
+ Pyt visual examples before
verbal examples
e.g.,
EXAMPLES ORIGINAL: Describe the dinection in which the fouwr fonces
(s I‘ (iLLus trated) ane bedng applied to tie box and also the
ee example side of the box on which each one is being applied.
on page 198) g '
. REVISION: v REVISION: Add to original:
Note that an aviow
PuamnG nepnedenting a pulling
— force and one nepresent
ing a pushing force are
. . usually applied to
different s4ides of a
in which direction Is box.
Han 8 applying a force?
In a Adght-hand direction
in which direction Is
Han A #pplying & force? '
In a night-hand direction
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(3) DETERMINING HOW TO REV!SE A SERIES OF PROGRAM PROBLEMS

J.2.5 TO AVERCOME THE FAILURE TO PROVIDE APPROPRIATE PRACTICE NEEDED
FOR THE ACQUISITION OF SPECIFIC SKILLS
DECISION (On this and on opposite pages)
MATRIX
DISCRIMINATIONS GENERALI ZATIONS
PROGRAM
WEAKNESS «sIncompletely treated Incompletely treated
»+Inadequately treated *+Inadequately treated
~Do one or more of the following: | -Do one or more of the following:
- «Contrast INPUT classes ««Show similarities between
ACTION -+ Identify the basis for the members of each INPUT class
TO TAKE difference between classes s+ Jdentify the basis for the
«+Identify the bounduries zzzlfizg betueen members of
(limits) between classes
«+Provide sufficient cuing to ”ﬁfzz:tf y the limits of each
enable diseriminations to be .
made »*Provide sufficient cuing to
-Provide enough examples of enable generalizations to be
. ; made
differing classes
- Provide enough or varying
zamples within each class
Class | Class || Class 11!
EXAMPLES

A

"Note that the primarny diffenrence
between the classes of Leverns
consists o4 the position relative
to one anothen of: (1) the Load;
(2) the effort fonce; and (3) the
fulerum"

OR
"A diagram containing all three
classes |as above) could be pro-
vided to give a contrasting over-
vdew gé the three different
classes.

"In all Class 11 fLevers, the Load
{4 befiveen the effort fornce and the
fulenum, A wheelbarron {8 another
example 04 a Cza,o?) 11 fLeven,”

R
A diagnam showing multiple examples
can provdide an overview 0f a
single class.
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(3) DETERMINING HOW TO REVISE A SERIES OF PROGRAM PROBLEMS

J.2.5 TO OVERCOME THE FAILURE TO PROVIDE APPROPRIATE PRACTICE NEEDED
@ﬂmsh . FOR THE ACQUISITION OF SPECIFIC SKILLS
" DECISION (On this and on opposite pages)
MATRIX
i
ASSOCIATIONS CHAINS*
PR ' .
NEgi:égs *+Incompletely treated *+Incompletely treated
++Inadequately treated - - |nadequately treated
-Do one or more of the }bllowing: ~Do one or more of the following:
««Identify the basis for **Provide sufficient number of
ACTION associating INPUT class and a opportunities to practice the
TO TAKE given ACTION whole chain

«*Provide sufficient cuing to
enable associations to be
formed

**Provide sufficient practice
problems or examples to enable
assoctations to be formed

«*Provide cuing to assist the
learner to remember the
sequence in which parts of the
chain are to be performed

*Failure of students to produce a chain is not inferred; rather, it is directly
observed by an observer as the student exhibits procedures or there is an absence
of or _an error in the 'work'' (on paper and pencil).

EXAMPLES

Since the designation of a lever
class (i.e., I, I, 111) is
arbitrary (i.e., a matter of
convention) and not based on
conceptual properties, additional
practice 'in associating labels and
examples should be provided.

In chaining verbal statements about
definitions of lever classes (in
addition to practice involving
discriminations, generalizations,
and chains) some practice in pro-
ducing the whole chain should be
provided (e.g., stating spatial
relationships between load,
fulcrum, and effort force).
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REVISING THE TOTAL INSTRUCTIONAL PROGRAM

page

Information sources to review and
types of weaknesses which can be
identified for a total series of
program problems

204

Sources of information about
weaknesses of a total program
(delayed testing)

205

Identifying the nature of program
weaknesses based on results of
delayed testing

206

Revising the total program to
overcome weaknesses identified by
means of delayed testing

207

202 f105
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ERIC

Aruitoxt provided by Eic:

K

The preceding section on revising a

sequential series of program problems

is applicable to the ''revision of the
total program.' Accordingly, it will

not be repeated.

To be added to the guidelines presented

in the preceding section are some

considerations about program weaknesses -

identified (1) by delayed testing, and
(2) by the administration of program
components in alternative sequences.
The first of these follows on the next
several pages. The second follows in

the next section.

204
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J.2.5 SOURCES OF INFORMATION ABOUT WEAKNESSES OF A TOTAL PROGRAM
IDENTIFICATION -
MATRIX
Difference in ERROR data on tests |Difference in ERROR data on tests
administered ‘ administered
SOURCES BEFORE and IMMEDIATELY AFTER IMMED IATELY AFTER
instructional program the instructional program and on
a DELAYED BASIS*
From: FORM J.2(2)
-GROUP error data on all test items related to
each sub-criterion behavior and all test items
CRITERIA related to the eriterion behavior

From: FORY J.2(3)

-INDIVIDUAL error patterns on all test items
related to each sub-eriterion behavior and
all items related to the ceriterion behavior

«+The difference in error data ++The difference in errar data
obtained before and immediately obtatned immediately after and
after program administration on a delayed basie after program
serves to identify program admintstration serves to
weaknesses in allowing student identifu program weaknesses in
acquisiticn of: allowing student retention of:
/Sub-eriterion and eriterion /Sub-eriterion and criterion

behaviors behaviors
AComponent skilla /Component skills

*Delayed testing should be performed during the last tryout cycle when the
instructional program is more likely to be capable of producing acceptable
"acquisition' levels.
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IDENTIFYING THE NATURE OF PROGRAM WEAKNESS

J.2.5 BASED ON RESULTS OF DELAYED TESTING
DECISION
MATRIX
On TOTAL test for: On test items related to:
+*Sub-¢criterion behaviar "RECALL/TRANSFER
or or
DATA e+Criterion behavior «*Specific skills
- IMMEDIATE results show low error |[-IMMEDIATE results show low error
rates rates
-DELAYED results show relatively |-DELAYED results show relatively
high error rates high error rates
INTERPRET as evidence of : INTERPRET as evidence of:
-Program failuve to provide ~-Progran failure to provide
ACTION sufficient practice of the sufficient practice cf the
TO TAKE sub-eriterion or of the criterion| component skills

behavior

-The orission may tnvolve one or
more of the following:

«+Absence of sufficient
repetition and/or review with
old examples

++Abgence of repetition and/or
review with new examples

206

~-The omission may tnvolve one or
more of the following:

s*Abgence of sufficient
repetition and/or review with
old exarples

«*Absence of repetition and/or
review with new examples




J.2.5

DETERMINING HOW TO REVISE A TOTAL PROGRAM

TO TAKE

(or to a eriterion) behavior;
inelude:

/0ld examples
and/or
/New examples

«+Following practice with other
sub-criterion behaviors,
introduce review problems
which ean include:

/0ld examples
and/or
/New examples

N
[y
~J

EXCESSIVELY LEAN FOR "RETENTION' PURPOSES
DECISION
MATRIX
Insufficient amount Insufficient amount
- PROGRAM of practice of: of practice of:
WEAKNESS «+Syb-criterion behavior ««Component skills
ssCriterion behavior +«TRANSFER problems
Do one or more of the following: Dc one or more of the’fbllowing:
*+4dd more practice problems at ++Intersperse more practice
ACTION the end of a progression problems relating to the skills
relating to a sub-criterion not retained in the middle of

the progression which is
building up to a sub-criterion
or criterion behavior:

/Preferably new examples

++Insert the problems in that part
of the series of problems
devoted to a particular skill

«+If two or more corponent skills
were taught separately, consider
inserting items dealing with one
skill at a time (particularly if
retention fatlure is serious)




REVISING THE SEQUENCE OF PRACTICE*

page
Two types of sequencing issues 210
Sources of information about 211
sequencing weaknesses
Revising the sequence of 212

practice

*Review pages 155--158.
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J.2.5
IDENTIFICATION

TWO TYPES COF SEQUENCING ISSUES

MATRIX
Within a Between TWO or MORE programs
SE?gESEéNG SINGLE program devoted to two or more
devoted to one criterion behavior criterion behaviors
-Have the separate sub-eriterion |-Have programs devoted to two or
behaviors, all of'whzch relate - | more criterion behaviors been
to a eingle criterion behavior, sequenced so that the learming of
been taught in the right one has facilitated the learming
CRITERIA sequence; t.e., has the sequence | of one or more of the others
been so arranged that the
learning of ome sub-criterion
behavior facilitated the learming
of others; and, in turn, has the
learning of the criterion
behavior heen facilitated by the
order in which its constituent
sub-eriterion behaviors have
been learned
ﬁ—_
-The cniternion behavion involves -There are several criferdion
the nelationship betfween balanced | behaviors to be taught which
EXAMPLES and unbalanced 5once¢ and moveinent| {nvolve these concepts:

b

of objeets

-Sevenal sub-eriterion behavions
have been Ldentifded:

«+Fonce «+Strength of fonrce
s Dirnection of force

«sObfeets in movement

«s0bjects at nest

« «Balanced/unbalanced fonrce

-The issue is: |Is the order in
which each of these sub-criterion
behaviors has been learned the
optimum one for facilitating the

learning of them all?

««Fonce = «Powen

s oWonk

-The issue is: s the order in
which each of these criterion
behaviors has been learned the
optimum for facilitating the
learning of them all?

« sHachines
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J.2.5

DECISION
MATRIX

WHEN TWO DIFFERENT SOURCES ARE LIKELY TO BE USED

SQURCES
OF INFORMATION

EXPERIMENTAL

STATISTICAL

-Congider using the experimental

-Conaider using the statistical

ACTION approach in assessing sequencing approach both during INFORMAL
TO TAKE adequarcy only during INFORMAL and DEVELOPMENTAL tryout:
tryout: «-STEP J.1
++STEP J.1 and
«*STEP J.2
-The experimental approach to
assessing sequencing adequacy
can provide more dependable
RAT IONALE results on which to base

sequencing decisions

-It is, however, time=-consuming
and does dilute the size of the
sample

-However, when time and student
availability permit, it should ke
considered in both informal and
developmental tryouts
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DETERMINING HOW TO REVISE PROGRAM

J.2.5 IN THE LIGHT OF SEQUENCING DEFICIENCIES*
DECISION .
MATRIX
Experimental results identify: Statistical results identify:
-The administered sequence -Groups scoring high and low on
producing: one program:
RESULTS .-Lowest average time to complete| <*Time to complete two or more
separate programs (or program programs
section) **Errors on programs
«eLowest average error rate on e
programs Errors on tests
-Comparison with these yroups on
to:i:t average error rate on another program reveal whether
e there is a facilitating effect
ACTION -Alter the sequence of practice in keeping with
TO TAKE the sequence favored by results

*Applicable to sequencing of sub-criterion behaviors related to a single
criterion behavior or to sequencing of separate criterion behaviors.
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JOB PROCEDURES

page
Information sources to review 214
and information to look for
Priorities to observe in making 215
program revisions
SUMMARY OF PROCEDURES 216
Adequacy of the revision process 217
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J.2.5
IDENTIFICATION
MATRIX

INFGRMAT ION SOURCES TO REVIEW
AND INFORMATION TO BE OBTAINED

SOURCES

CRITERIA

FORM J.2(2)

Errors
on programs

-Error rate for
program which
identifies:

s« Extent of revision
needed:

/Total program

/Series of program
problems

/Isolated progran
problems

«*Specific types of

revisions to make:

/To overcore
excessive leanness

/To overcome
insuffictent
leaness

/To overcome
confusions

ssSequencing failures

FORM J.2(1)

Errors on tests
{for GROUPS)

FORM J.2(3)

Patterns of errors
for INDIVIDUALS

DIAGNOSTIC
test results
Resul ts of:

ssInterviews

++0bservation

=frror rate on tests
identifies:

s sdequisition and
retention
diffielties

/Sub=criterior ond

/Component skills
seIynes of errors:
/Oniggiong

/Systenatic rong
answers

/Variable wrong
aswers

-Error rates on tests

eriterion behaior

or results of
interviews or of
observation identify:

s*Specific skills
not learned

s Fernturcs of nrogran
whieh econtribute
to il Loultn:
/Voeabulary,

sentence strueture

/Instructions abou
tosks or vhat to
chserve
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J.2.5
DECISION
MATRIX

PRIORITIES TO OBSERVE WHEN LARGE SCALE REVISION
IS TO BE MADE (1.E., IN TOTAL PROGRAM)

PRIORITIES

Ist priority
occurring in the
FIRST
revision cycle

2nd priority
occurring in the
SECOND
revision cycle

3rd priority
occurring in the
THIRD
revision cycle

ACTION
TO TAKE

-Keep "the AMOUNT of
eriterion behavior
practiced at the
same time' unchanged

-Consider one or more
of the following
approaches:

**Strengthen the

IF THE SECOND
TRYOUT STILL PRODUCES
ERRORS ON A SERIES
OF PROGRAM PROBLEMS:

-Keep "the A{OUNT of
eriterion behavior
practiced at the
same time' unchanged

degree of assistancd-Definitely add new

to the program
problems already in
the sequence and/or
remove assistance
less early in the
sequence
OR
*«Introduce new
program proklems to
the sequence providi
ing more examples
(new or repetitions)

progran problems
appropriate to the
skills with which
students have
difficulties
(Intersperse the new
problems among the
existing problems)

-Also consider
strengthening the
degree of assistance
for existing problems

R

IF THE THIRD
TRYOUT STILL PRODUCES
£RRORS ON A SERIES
OF PROGRAM PROBLEMS:

-Reduce the amount of
eriterion behavior
practiced at the same
time (one level lower
on each successive
revision)

-Also consider adding
new program problems

EXAMPLES

SEE SECTION "I,'* PAGES 73-96,
FOR EXAMPLES OF PROGRAM SEQUENCES
DIFFERING IN ''AMOUNT'' OF CRITER!ION BEHAVIOR
PRACTICED AT THE SAME TIME
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ILLUSTRATION SUHMARIZ(NG PROCEDURES

J.2.5 INVOLVED IN REVISING INSTRUCTIONAL PROGRAM
#1 #2 #3
REVIEW IDENTIFY REVISE
a. Error data for a. Extent of program a. Program to
program: FORM weakness overcome
J.2(2) b. Nature of program identified weakness
-b. GROUP error data weakness regarding: b. Program observing
on tests: \ . priorities for
+«Sub-criterion .
FORM J.2(1) and criterion ?:eplng prgg;zT as
c. [INDIVIDUAL error behaviors . a“i:‘t p‘: withe
patterns on tests: --Com onent skifls agns tag?
FORM J.2(3) P ceptabie

. : achievement levels
d. Diagnostic test TRAN§FER

requirements
results
**Retention

e. Interview and Len
requirements

observational
results ++*Sequencing
FORM J..Z(]) FORM J.2(2) | FORM J.2(3)
sr— o 10y apon e } Aeas? @ )sosny g s 1w I fp— [N | I -y P — ————
=7 o[ofa[o]=[[Te[<]e][~]e]al1= TR S— 2 G A= e
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i i i ._-l:‘n;n—.‘
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= RRNNARN -
f T 'i' ' :-- % f.;.,-‘-j:.ﬂr‘r—: - —— _ﬁ;‘—i_
- — L:— l “'}l o’lii’.} A;(;_;_ N )
— ey ) R
= L i[iill - Lio ma|
T
TRE e
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J.2.5

STANDARDS
MATRIX

ADEQUACY OF PROGRAM REVISION

PROPERTIES

DATA-BASED

COMPLETENESS

MAGNITUDE

CRITERIA

~To the extent
possible, specific
progran weaknesses
are identified by
direct evidence and
by inference from
data:

*+Student performance
on the instructiona
program itself

* *Student performance
on eriterion tests
and on diagnostic
tests

. **Results of
interviews and
observation

~Revigions in program
are addressed to
failures in all three|

seAequisition
s *Retention

««Pransfer (to new
examples)

-Weaknesses removed
involve:

«sContent (amount and

type of practice,
ete.)

««Format (vocabulary,
ete.)

««Behavior control
features
(Instructions,
ete.)

~-Revigions made adher
to priorities in
amount of change
required:

« +Individual program
problems

- «Series of problems
++Total program

(No more change is
made than is
required)

-Revigions make no
changes in the amoun
practiced (at the
game time" except
when later stages of
tryout reveal them
to be necessary
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J.2.1

J.2.2

J.2.3

J.2.4

J.2.5

STEP J.2
COMPLETION CHECKLIST
IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED
Entering proficiency|Administration of a FORM J.2(1) -

of developmental
tryout sample

"before' test

Errors on program

Administration of
instructional
program

FORM J.2(1)

Errors on tests

Administration of
“"after'' tests

FORM J.2(1)
FORM J.2(2)
FORM J.2(3)

Types of learning
failures -

Diagnostic tests
and interviews

Program weakness

Revised program

| Q/J’/zxs
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J.3 Conduct a field test of the instructional program.

J.3.1 .Administer pre- and post-tests and the instructional program to a

large sample of the target population.

J.3.2 Report results of the field test.

ERIC | | 220/ 221




STEP J.3

OVERVIEW
INPUT ACTION QUTPUT
Tests Adninister to Reliable evidence of
and large sample of the effectiveness
cyclicaily revised target population of the instructional
and acceptable — —— program
program
Tests [——Administ.er and score Proficiency levels
J.3.13 and before and after tests for sample
revised AND
instructional program > |-Administer program to ’
a large sample of
1 target population 14 114 l
<
Test results Compute end record r Identification of
J.3.2 proficiency levels percentage of students
. attained » |2ttaining predetermined
standards of proficiencgy
iv v vi.

|
-
L

|
|
I




STEP J.3

| PAGE INDEX _
CRITERIA FOR o
. IDENTIFYING INPUTS ACTION.TO BE TAKEN STANDARD FOR OUTPUTS FORMS TO USE

-MATRIX: Adequacy | FORM J.2(2)
of field test
administration .229

SUMMARY GF
PROCEDURES . . . 228

“.

results .'. . .235

. _ -MATRIX: Adequacy | SUMMARY OF
-2 ' of report of PROCEDURES . . . 234

223




PREVIEW OF THE NEXT SubSTEP

An identification of the proficiency level attained
YOUR PRODUCT by a targe sample of the target audience (m of
approximately 100-200 students),

1) Samplc of target audience

WHAT YOU WILL (2) Revised program

WORK FROM (3) Tests

(1) Administer tests BEFORE and AFTER program
WHAT YOU WILL. administration

DO (2) Administer program to sample of target audience

(3) Score tests and identify proficiency levels
attained .

FORMS YOU WiLL FORM J.2(2) for recording test results,
USE

224



DESCRIPTION OF Sub-STEP J.3.1

INPUT ACTION OUTPUT
Tests ~Administer and score Proficiency levels

and before and after tests for sample
revised AND

instructional program o |-Administer program to

—_—
8 large sample of :
target population
i ii iii
Job Aid Contents
CRITERIA FOR
IDENTIFYING INPUTS ACTION TOBE TAKEN STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Adequacy FORM J.2(2)
:gmf:\?ggr;:?;n .229 SUMMARY OF
PROCEDURES . . . 228
Required Materials
COMPLETED MATERIALS COMPLETED FORMS : BLANK FORMS
STE? : STEP
Final revised proyram
plus tests , J.2.5 FORM J.2(2)
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Sub-STEP I J.3.1

JOB DIAGRAM

INPUT

Tests
and
revised 7
instructional program

ACTION

~Administer and score
before and after tests
AND

-Administer program to | ~———

a large sample of
target population
ii

OuUTPUT
Proficiency levels
for sample "
iii

Population of
students*®

Select a
random sample
of students
and administer
tests and programs

Population of
classes of students#*

Select a
random sample
of classes
and administer
tests and programs

ii.b

*ne or the other of these approaches will be followed.

Reliable evidence
of program effectivenesy

iii.a

Reliable evidence
of program effectivenesy

iii.b
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JOB PROCEDURES

page
SUMMARY NF PROCEDURES 228
Adequacy of the administration 229

of the field test
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ILLUSTRATION SUMMARIZING PROCEDURES INVOLVED IN

J.3.1 ADMINISTERING A FIELD TEST OF THE INSTRUCT!IONAL PROGRAM*
#1 ' #2 #3

a. Select a sample a. Administer criterion a. Record test
of students which and sub-criterion results on
is representative tests as ‘'before' FORM J.2(2)
of the target ‘ tests
audience b. Administer

b. Whenever possible, instructional
select individua! program

students on 2

random basis c. Administer tests

once again as an
c. |If necessary to “"after' test

use intact classes d

of students, '
select classes on
a random basis (a
minimum of about

15 classes)

Score tests for
errors

d. Insure that the
sample includes a
minimum of approxi-
mately 100 students.
Sample sizes which
are larger (up to
approximately 300
students) will yield
more reliable
results

*Field results are likely to involve programs for more than one eriterion behavior.
They are likely to include programs for an entire course.

FORM J.2(2)
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J.3.1

ADEQUACY OF ADMINISTRATION OF FIELD TEST

STANDARDS
MATRIX _
PROPERTIES SAMPLING ADEQUACY COMPLETENESS
-Sample is randomly selected -Tests are administered:
g 1ie :
from target mudicnce ++Before and after the
CRITERIA

*The more widespread the anticipated use of the program,
have a large sample size for field testing the program.

**Randomly by individual students
* *Randomly by classes of students
~-Sample size:

s oMintimem of 100 students

« Maximun of approxiviately
300 students*

o, B 0, SN

229

administration of the program

-The program is administered to
all (or nearly all) the sample,
and all students are given

adequate opportunity to complete
the progran

the more desirable it is to




PREVIEW OF THE NEXT SubSTEP

YOUR PRODUCT

An identification of percentage of students attaining
predetermined levels of proficiency (e.g.; 90%
correet), ’

WHAT YOU WILL
WORK FROM

(1) Test results

WHAT YOU WILL
DO

m Compute percentage of students achieving each
criterion behavior ' .

(2) Compute percentage of criterion behaviors
achieved

FORMS YOU WILL
USE
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DESCRIPTION OF Sub-STEP J.3.2

INPUT ACTION ouTPUT
Test results Campute and record Identification of
proficiency levels percentage of students
attained attaining predetermined
-— ——|standards of proficiency
iv v vi

Job Aid Contents

CRITERIA FOR
IDENTIFYING INPUTS ACTION TO BE TAKEN  STANDARD FOR OUTPUTS FORMS TO USE
-MATRIX: Adequacy SUMMARY OF
of report of PROCEDURES . . 234
results . . . . 235
Required Materials
COMPLETED MATERIALS . COMPLETED FORMS BLANK FORMS
STEP ' STEP
FORM J.2.2: Before
and after test J.3.1
results

231




Sub-STEPI 3.3.2 |

JOB DIAGRAM

INPUT

'ACTION

OUTPUT

Test results

iv

Compute and record
proficiency levels
attained

Identification of
percentage of students
attaining predetermined
standards of proficiencﬂ

vi

Humber of
students
attaining a
predetermined
percentage of
correct answers
for each
criterion behavior

iv.a

Compute and report
the percentage
of students

attaining various

proficiency levels

A frequency distribution
of percentages
of students
attaining various
proficiency levels
for each
criterion behavior

vi.a

Number of
criterion behaviors
for which students
attain predetermined
proficiency levels

Compute and report
the percentage
of criterion behavior

attained by students
at various
proficiency levels

v.b

# frequency distribution
of percentages
of criterion behaviors
for which students
have attained varying
proficiency levels

ERIC

Aruitoxt provided by Eic:
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JOB PROCEDURES

page
SUMMARY OF PROCEDURES 234
Adequacy of report of field test 235
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ILLUSTRATION SUMMARIZING PROCEDURES

J.3.2 INVOLVED IN REPORTING FIELD TEST RESULTS
#1 #2 #3
From FORM J.2(2) a. Report the number Describe the sample
summarizing test results of sub=-criterion of students used In
for: behaviors associated the field test:
«+tach sub-criterion z';h each crL§erlon *+Size of sample
behavior related to ehavior meeting used
each criterion various standards:
behavior '-Pe}centage of --g?a;:;t?;!stncs
AND sub-criterion ple:
*+Criterion behavior behaviors for which /Age
a. Compute for each (;or ezamgle) 90% /General ability
student either: of students attain levels
90% of the test
++The percentage of i tems /Other information
items answered which is avall-
correctly b. ::zggzrzzh;;tlgiigl able and thouaht
OR ) to be relevant
«+The percentage of *+e.g., percentage of to criterion
i tems answered criterion behaviors behaviors to be
incorrectly for which 80% of tearned
b. Correct the number :;u:enzsi::;:!n 30%
of students attaining es
proficiency (or c. Present a frequency
errors if preferred) distribution of
in various score standards met for all
intervals: criterion behaviors )
.+90% or above covered by an entire
"802'39% program
++70%-79%
c. Express the number of
students attaining
~these levels as a
percentage of the
total sample
d. Do this for 'before"
and "after' tests
FORM J.2(2)
] oo v e ) 17 danins
T R e T
234




J.3.3 ' ADEQUACY OF REPORT OF FIELD TEST RESULTS
STANDARDS
MATRIX
COMPLETENESS COMPLETENESS
PROPERTIES of report of RESULTS of SAMPLE description
-A report summariaing the -A deseription of the field test
percentage of students attaining sanple:
various proficiency levels for: e Mumber of students
CRITERIA **Bach sub-criterion behavior .. )
related to a eriterion behavior Houw selected
«+Each of the criterion behavicrs "rAge, I0
«+All of the criterion behaviors iﬁZi?rv:;z tinent nformation
covered by a complete progran -
-A report swmmarizing the
percentage of sub-eriterion and
eriterion behaviors attained at
varning levels of proficiency
~A report summarizing the
difference between results
obtained 'before” and "after’
program administration
-Critenion Behavion #1 -~ 93% of -Samale s4ize: 200
004
sample Acoged 30% on betten -Grade Level: 3
05% of sample sconred 90% on -Ago: - §.7
betten Ige. AAuenage 8;
~-10: Avenrage = 1
Ete. = erage 0
EXAMPLE -Crniternion Behavior #2 - 90% of

sample Acored 90% on betten

08% o4 sample scored §0% or
better

Ete.

-Criterion Behavion #3 - 0f the
32 cnitenion behaviors taught,
§0% wene taught at a 90%/90%
Level {See abovel, 15% were
taught at a 80%/80% Level,
efte.
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STEP J.3

COMPLETION CHECKLIST

IDENTIFIED PERFORMED PRODUCED FORMS COMPLETED

Administration of
J.3.1 tests and program

Scoring of tests

A report of
J.3.2 proficiency levels

,;230/237




